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.. SEcTION 1.0 .· 
INTRODUCI10N ... 

) . . \ ... 

! •.' 
- ~ J • : • . ~' . ' . 

• ·.I·· ':") 
. ~ . . . .. 

•\ .-' .. '. ~·-

. . 
'· ,._' ' ' .~--' -· 

.\ 

• • • • ' ,I • ,; .... ~ ' 

·•· ; , . 1;1 A~th:riz~~io~, l>tJniOse. aOd~CO~ ' ·.· , · · .... ·.· . . · ' ) ' ,} . , 
. ·' ' . 'f4e C~mpr~hemive: Environment~l·~~spo~se,::compensatiorl. and_ Li-ability Act "<i 1980. ':· :.: _· .. ,-,·_.~·.··. 

i ' • • . : - . • • • • • : •• ' . • • . J . \ • • • • • ' • - • • •• • ~ . - -

- · · . (CERC;Lf\); ha:s es~abl(sQed.--a ft1nd for th¢,· invest_igation arid d~a:n-up assoCiated .with ·: ·. · ·· 
.:·.I > :· ' • ~~contrplldd'·:h?Zar~ous w~te shes. CERCLA teq~ires·th~.-l.Irtited'States.EnViro~~nt~i.· · ... ':~:·; 
. . -'ProteGdo~· Ageqcy·(U:~. EPA) ,to' evalua,te remediat.'activ!ties,, to d~t~rmine'· the\ ..•. .. ·I .- :·:- ~-- ::_ appr'opriate.·e~ent:.orth.e· activities,_ ~nd to deterrru~e -that.~·em~di~l~erui.ures ~re cost~ 
. . . : ·: ... ;· .. effeciiv~ ... S~c~ :repiedial. me~tires p1ust;to th~··exterit.pr.acti~~~~e, be.-' in ~cc<?rdanc_e .. ~t~·· .. _· _·. _.. . .. 

' I. . . ' ; th~ Niiti~nal oil ..;,d Haz~rd~s ~~~stariceS. Po,llution cOnlirige~cy ~1:"' {N(;P).' ·.. •. . . ' . . 

. ' : . . .. ·, '/ :; . : ... : .·. ' < . . . ': : ' -~ . . . . '. . . '. . . ~ . . ' ... · ... , .; . . ,·: .. · · .. ' /': . ' .· : . . -:· . 
. ·--.-~- ... The u:s>EPA_h~·authoricyarid responsibilityf9r cairying out these req1,.1iremen~s und.er ··.-. 

- C~RCLA as' a~end~d by the Supe~n~ 'Arriendments. and 'R~~uthori~ati~Ii _Act ·of. i986; ·~ :, 

·: .. ·, · _ (SJ\RA). The p~ovisions for- enacting tli~ requirements of CERGU.app_~ar-_in the NCP · ... ··· · · 
:·~1.:·· _· -. _(4oc~'3oo).- .:··,:· ·.·., . .-. ·.-· · · ·"·:"~-·· -_. · · · -~· .· _· _ 

• .: ', ' •. •, ~ : • , •. ,:· ,I ·' ( 1 ' ' ' '. ~ /~ ,.., '• ( ' ' .f• ':·' ' : • ·.• I· •• ' '$ .', 

: I· · .. ·• .- .: . :M.t~i disbo~~cy :9r ~ ·p·~-~sible_ rtnc~nttolted_ site, a ·preuiili~ary. ·detefn.ilii~ti~~ 1·~ ~aqe -~ to: ... -· -.. ·: ; . 
. , .. ·.: .... ·-~-whether~ the· Site prese~ts .or Irta)"ptese.nt.·a .. ihr,ea~· to t.he .p:~\?Hc'.health- oi··.the ·.. . 

_.
1

.. . . .-,~n.vironment. .. If- additi~nal .. a~tion is. ·deie~iri~d to ~e··w~rra11;ted, the·u:s. ,.EPA may:~. · .·.· ... 
<' '.'.place' the Sit~.ori :the· ~ation31 'Piipri_ties ,Lis~·(NPL) of hazArdous w'~te.sites. Addfti~rtal'_' : ~-. '.: 

· ·.. .· .·. wo·r~_may ... then.be .\mdertak~n·to better.~defi~e p~tential.probl.e~s, 'to d~~eloparid .. · · :.:: 

.·.1· _·_·. · ..... ~v~~uate·p~~sibl~ soluti~~s (~eme_di~s~·.and to ~et~~-an ~ction ~a5e.d ·on-.i~~.s!tidY: ~~:s~-~t~.: . ' ' ,. 
. . · . ·J11t~ P!O.cess · fo~ ·. se_l~ctwn o_f remeqtal ~e(lSures consists 9f the -~oll9WI:ng ~hr.ee maJ?r · .. · _ .. . .. _ . · :1 _ . · · .-eleni.ertts: . .- -.. < · -· .- "_. _ .' ·. ·. · ·. .· · · :. .. ·· · ' , · .. · 

,·; .- \ ' •' .. 
I . ' ' ' • ' . ~ . • > • • ' \ '. > > "o ' ' ' _' - • ' . 

'.... ' ' ' .'. • • • • ~ : ,. J :• r' ., •' ' '; • ' " • ' 0 ,/i, .. •·. · • ., < • • • '' ' ' ' .: ' ' ', ' •' •' : ; • ~_., '' ,· 
_ ..... :~_· ... _:;_. ~-·- - ~ -.~- \ 

· · · · Rerriedi~l Inv~~tigatio~ -~(RI)~-Du_ring. the _RI,. dat~. is collec.ted ·to· d~fin~ Siti. . . . 
, ·, 1·.· .'.. . , - .. , . . conditions;· including the extent pf · x:-elea5es fr~~ the Si~e and 'tbe cha!acter P! ... _ , 
1 

• • • • source ·materials. J?at'~ o·n. rel~ases are. eva~uated to a5~ess · t~e pot_e~tial elfects · · .- . · · .. 

! ' I .· .·.·· ···•· .. , ~frele~e~ on jmblic health ;mdthe .envi,roruiie~t: : . : , .: , . , · .• < '" .. ··. \ 
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, . . ·. Feasibility Study 
American Chemical Services NPL,Site 

.October 23, 1991 
. _ . . · ,, . · · '.Page 1~2-

,·' . -

·. '. 

• ' ~· . i / ' ~ •. h ' • ... • 

1 
• • • ·FeasibilitY Study (FS)--In the FS,. a· number of potential" remedial alt~rnatives 

are . developed, evaluate-d against ·a range of _factors, and compareq. against one 

(,'J 

another.·. · · ' ·: .. 
·.': 

Selection. ~fRemedy:--The U.S .. EP~ in co~ultation With. the .State of Iridiaria, 
. ' will indicate a. prefere~ce for a particular reme4ial altern~tive,. ani;! prepare a 

. Propos~d Plan for the-Site~ 'J1iis Pla~_togetl~er \vitp ihe RI andFS·reportsand · 
other ·document~~ are placed .in 'th~ apmiriisttative. record for review' ·_and . 

. COJJlii?.ent by the public. The u.s. EPA makes a fin'al selection of_1tle_ remedy for -
the Site after the ·comments are reviewed, ·considered, and addressed. · · · · · 

( ' ' '·' 
' I. ' 

This Remedia~ I~westi~~tion)Feasibility··~tudy is· being-; cot1<iueted by -W~r~?Inc; 
·. (Wa~~) o(Chicago,'Dlinoi~ under cont~act-~t~·ce·rtain of the Pote~tially'Resp<ms~ble . · 

- .· Parti~s {PRPs) to. perlo1111·RI/FS ~ctivities for th~ American .t~eniical Servi~es (AC~) ~ · · 
Site; Tii·e R¢m:edi_al :.Investigation eiemeritofthe pro~ess haS been co~p_leted~· .. _ This.· 
:feasibilitY Study-presents~ and ·~valuates alternatives fo~ re~eqhil action ~t .the Site.· . .• . , , 

. . . . . . . . . ' . . . . ,i . . . - - '. 
,'•' 

' . 

., ' 

·· ..... '. •'.' 

f.l~l 'Report Organiz~tion ,· ·' - __ ... 

·, .·. 

. (. 

. This report 'is 'orgarrlzed in fivese_ctions. ·.·section' t is·an ihtrod~ction'and summary of .. · 

. -w~rk conducted -during the Remedi~l ~~~~stiga(ion., Reme.<lialaction.objectives: are, .. 
-· defirted~ and remedial' action technologies a~e. ·identified· and screen~d in' -Section 2. · 
·secti~n 3 pr-esents ~,-preliminary scre,e:Oing 'of remedfal .actibn ·aiternati~es.' The .. 
alternatives that :are carri~d f~!Ward in Section ~- ~re· evah.utted in. detail in ~ectio~ ·4. -_. : : ·. 
Section5.present5_a comparative analyl;is of .the-alternatives evaluated.ih'Section (' 

:. '\ . . . . ~ ~ 

'• ,. ' • ·~·: ••• j 

. Ll.2;:site Description: . .· . 
. : . . . . ' . . . '' . ' . ·' : ~ . \ . - · .. 

The American Chemical Services (ACS) NPL Site (Site) is located at and near 420 South· . . 
Colfax Aven~e· in Grlfflth~ I~diana .. The: Si~e .is :loc~t6d in the northeast ·one~quaiter of .. 

- the: ~oritheast. one-quarter, Sectiori-2,. Township 35 ~orth, ·Range ~-.West~ -_~k~ .County, 
.. · lndiana·(Figilt~ 1-i).

1
Nthough the Site nameis ACS, the'United States E~Vironmental ' . . . 

• • • ' •• · ' . • ' •. • • • J,-, • ),. :'' ' •• ·, 

Protection Agepcy (U.S. EPA) has defi_ned the .Site· as including 'the ·ACS property (19 . 
.. .·• . . . . , .• - . ,, . .. .. ·. . ·I -'. --.:.· 

acres) the Pazmey Corporation· property {2 acres;~forrn~rly Kapica Drum,_Iric.) ~nd the ,. 
· inactive portion <>,f. the ,Griffith Municipal Landfill (about t's aci~s).·- ·. , , _ . . , 

•. •. <. 
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~: A.irieriean Chemical setvices NPL Site -
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'· '· 

·' 

. '· '· -

1.1.4 His-t9l:y of Site Disposal:Pract1ces _ _ . · · ) .. ' , . _ _ . _ 

.. 1 
. ~ " 

., ' Sti~J' .. bott~~-fro
m:tbe solve~t re

covecy·protess were originally disposed_ of in- the s'till , .. 

· Bottoms Pond arid ·Treatment Lagoon· #1. The~ Still Bottb.rns Pond and T~eatmertt. 

__ , - .. Lagoon #1 were-taken out of seryic~:in 1972. Atthistime, these~t\vo ar~~ wez:e ·drained . 

. arid fill~d in ~th drums·partiaJly full of sludge ~aterials. ·. · . .. - . · 

:., -',· 

~ ·. ' 

- -_ :- -1 ' 
~ . ' -, \ . :· 

- . ~ ' 
_r • .-

• ; 
~ 

• .1" 

• 

• 

• 

• 
' 

~ .. Be!Wet;n 1958 and: 1~)75, th~ Off-Site Contai~ent A
re_awas.utilized 'as_a·waste _disp~sal - ' 

-
. ''· 

. . 
. 

.. 
, , 

. - - , ·. . 
I 

.. .I __ -. 

-~---~-

·1. 
. area. A_, va.Hety', of wastes· were_:dispos~

d of in this area,_ incll.J.ding·th_e still bottoms from. . 

'. 
. . . ~ 

' 
. -

\ 

. 
. -

tbe.Still Botto~s Pond and Treatment Lagoon '#L 'BetWeen l968and.1970, WaStes from '' 

·. on:site incinerators we~~ disp~s~ed of.ip ~~is area~ Gen~r
a~ refuse~ dnims,_ ~md' a .. _tA#k~-' ' 

truck partially 'full of solidified paint-:were also repeatedly disposed 'o~ -in ··th_e Off-S,ite 

Containment Area .. It has been-reporied that the drums- were imnCtured 'prior to:. · 

disposal. - -'- · . _ · · · . . · - · · - · · · · · · 

' ·, 

·'-

' . 

. ' 

-:The inciner-ators previously mentionetl operateq·betw~e
ri ~l>mit ·1966-or;.-1968 and.1970~· 

chrer thistim~pe.rlod,:
· ~pproijm~tely 2

 million gaJions· qf on:.Site and off~Site waste \\iere 

' '. 
- . ···. . .. ;. 

. 
'' 

) 
. 

. _ r~portedly pur:tied·peryear in the in~inerators. 
, , . 

-- .· .... 

' ,, 

. ~__,_ . ' ... _.. ..... ... 
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-~.: ~ :;_- ·,·. ~ ~~--of.the,No~e~b~;_--19~9 t:~~o~e~t~l a~dit:pf th~ -ACS fa~m~:~y.w~:Ac~·s _<·. ' .. 
. - -.. -> -~ ._Part' ·J3 perrp.ft applic~tio~· and r~c6rds- ~r: past ~o~pliance )~p-ecti6ns by ·IDEM: vie!~~- · < .- · -: · • 

·:_ ~- . . .:.: · .revi~-~~d. >rh~ aliditr.eport, presented· 'in :AppendbcB · ~f- th·e- Rl; d-~~cribes s .. ever~i· · . ·.· . . . , _· .. · 
- ·:- ' - i ;p~te~d~ ~p~rces im~':P~Ssibl_e docum"erited,oc~rrenc~s_ of spii_is'·at the AC~ ~ite whi~h~·. -> :" '". . -

___ ._. . ·.·· -. 'oc~~d afier1975.· Acs-.·report~d ij;~tit diq·tiot h~ve·kriowl~dge ciany spills ocruffing · .. ~- .. · :;· ·· .. ':. _:·.-
. ' - . af. 19.75 . . ' -·. .· ·. . . ' . -. _. . . ~ ' . '. . ·, . . ' ~. . ·.· .. ::··:' .: " 

-.-.. -. ter· ; .,. -- _ · · . _ - . ·" -. .. . . 
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1; 1.5- P~eviotisin~estigatioriS . . - : .. : '' · .- ·. · ·• . -_ , .. . . . . ·: -· . _.. : } . :· - ·• · · ' . . 
j.' • "• I I • • ~ • o • • • '•'. • ' "o : - }• ' • •' I ' ~ '• • • ' ' I ' ", ( • ,· I' "I • l I" ' • • - 0 .• • o ~ • \ I' • ~ o' 

·. ·· . . · .. -The. fiisf·documenteq. reguhttory ·agency: con,cern ··for·_ the ~CS facilitY wa5·· apparently 

. --~---.. ·~.-: <: . -~~re~sed:·~Y the_indi'~n.~---~t~~t~Bo,ard_:~fHe'alth;(IS~H) -?~~?rill~, -1:-7~~ ·-.. -._,=. - ·. :. ~::·. :·.~---··-~: ._-.· ::·· .. ·: 

.-1:. _.'.--' ._· .. ·, ~-s~ -~~A .. ~¢ti~ii~~- .. i~~ol~ng -.ics b~~an ~n.: ~eQ~a~·-·6r·i~~o:· ~t ih~~- ~~~,-:u.s:_.-EP~ .' . ' __ 

1 

.. _. · · -~Region V:mad·e_:a~_ldentlficatio~--arid·Pr~Hminai-yAsses~inent._.of ACs.a5:a p6teniial. 
:_. · .· :._'. >haZa~dq~-~ ·~it6· (CDM, 3/2ti/S5): . :_. · - . . . · · ·. ·, .. - . . .. . . .· :. '·. .. . . . ~- · ·. 

·.· .. 1·~_· . ..:_ .··,_·,.,. _ _. .. ;_ .· .. ·. ·.· .~, .. · .. :;:·~·.:--;::· .·_.· .· .... '.,. ,. ' •"' ... , : ,... . 
.;· '. ·.·'; ·_··.· ':---.. .. •· .. · ..... - . · ..... ·. •· .. .' .·· .... .·. ·' .. " : ·':·· . : _., .. · ·. ·. · .. ·. . ' ·-.··_.· ... "'· .. \ 

· ... · · · ., . ·. TJ;l~ fir~t.sampl.inp aL~F.S. by;l].s~· ·12P~.was .. p~rfoqn~d· iii .. May_J~8o·_by the lJ.S.-EPA:. , ._.: 

~·._: 

·. '1.... . EnVironmeiltal.:Pm~rg~ncy and)nv€?Stigatioh Bran~h .. TPis sampli'rtg e.vent.-cen.t.er~d·.on.: :_.:·-·. ; !. 

· · .. - · :. ·.:th¢ Off-Site Contairurte~_i:Are·a.-and--the'~Grlffith):.andfin: Samples-~ere.obtained:ofsoil,· .. ·: .. · · · . · .·· 

·_-:, leachat~,ind ·surface w~ter. (U.SEPA:,-:5/8/80) .. -A\,~rietY ofotgamc comp9u.nds were·.:: . - ·· .. 1.· : , found pre-se.nt.;"in. thi. sa'mpies -~nalyz~d~ i~clu-dit}g -phenol~· i~oph~rd~e, -~~pth~lene, -... .· · .. · 

;, . · · · . _ ·.-~~ore~~~ ··pli'encinthreil.e, .. apthrac~ne, .l>is ·cz;,.cql~ro~thyl) '.~ther~_·and phtl;talates ·(cn,M:, · ·... . . ·, .: . 
:: ·. 1· .. · ~ _ : ~~~~(85 ari<l Westo.n, ·H)/23/8_9): . ·_ -. .:· · '-·-... ~ ":< ·. ~. · ; . .. . . -· 
. ·: ·: . - :' .. · ,-' ·. ,.·. : : - .• .·. . ·_ ' :. · .. ·.~ ... _· _,' .. _ · .. , . " .: ;'. ·:-. ::. ·:. _.. ·. :' .,• : " ' .. ' . ,, ' '· ' ' . ' . ' ... 

1 1' ( •• ' ' • ' I ' • : ,; ~ 1 • ' :I ... On :Septenibet·9·, ''1980. an on~ Site lpspect~on/inye~tigation-~as 'p-erformed by .'the u;s:· . . . ·-· ~: 
. • . c . . EPA :Fiel~--I_nvestig~ti~ri Team (rn).· N ot.ed -d~ling this',Jiwestig~ti<~il· were ~ ·le~~hate' ~·: ' . ··.' -

I ... -.. . . . I 1 ' • • ·. :. . • . • '. ) '· • • • ~. ' • -: - .-. • • • • • • • • ·, •. •• ' ~- ' • • ' ' • • • ' : ••. ·~\.. • • _- • • -

' . .- ··1·. ·~··.: '~- .spri~g ~o_rig t~r ~~-~~~-ast_"si~~-~<>~;_the Qff-~it~: 'Contai~ent ~~a,_veget~t~~~ ~am,~ge, .. :' ·_ ·-. ;:·. ~ _·>- .. 
· .: ~ . . .. .and partially expo~ed .drup15 (Ecolpgy a11d Envtronme_nt;· 9,/.11/80).· · . . . . · · . · ;, , .. j. .. ·. · , : ·, ··-

. ::· '.·.·.'_·'·,'I', ,·. / .. ·: .. :.- ' :-·:·:··--•.. ::, .. · . .-·,,··.7 c'·.' .... ' . ,•: ,;"_ :, · .• · . .-: '· .·.: . :-.-.· .'· .. :· ···,- ·.-.. ,. ·, .· 

I::.-' ... '~~~July,. 1_982,_ th~ u_.s:, EPA p'jf.~installe~"four _monitor,i_ng.'W~lJs· n~~r··~~e Pff-Site " ' ·.:.·. 

'.:. ; •• : I. - .'_C.ont~inmeil~ ~e,~.-~rd i_he'·Griffith\ ~n4filL· Sampling' of these:we11s_ irtdiCa_ied;~the ~· .··. ' .. ;. _, .. ' 

: -:1·.· .·<· . : _p~esep.ce ... ~f'several v~.latile' org~~ co~po:u:ndsi_'i~c~udiri~ c~~o~oeih~ne~ ~e~ene,)md· ' -'•. . . 
- .. vmyl,chlonde (Weston, 12/84).- _. - · - , - . , ·_. , , -- · . · . . .. -· · · .... , .. · 
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· _Ji1 June, '1983;_ an _HRS score was assigned to _the. A.cs· Site. · Thi.s score. ~onsisted of: -

.. _Groundwater·Ro~te Score, ·59~86; SurfaceWaier-Route -Score,· 8.'89; Air·Ro~te· Scqre, .. · . 
0.()(); Overall_Av~rage-Score, 34.98. . · . · · <_,- . - - · . _ · ,,: · ·. 
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·.··, 1 . ·60. No~ember 29, 1984; a site asse_ssinen-t of the Acs Site_ Was p~rformed ·by 'the U;S~ :, 
·. , EPA 'Techni~al Assistance: Teain (TAT).-_ This site -~s~·ssmenf center~d o~ ·the Off-Site · . · 

ContaiinneJ)t Area :ind Treatme~t. uig~Qn ,# l. · · .. · . : .· . . . . . . ;' . .. . . . l 
. ·Iil-1984, ATEC Associates,.- Iri~:: (ATEC)- perfmrried -~.Prelimiria~_ Hydrogeologic ·site .· 
---_··Assessment fpr. Acs._ ·.This· inv.estigation c6nsisted of the installation of ~oil borings,· · _ .-· . ~ .;~-- _-

• monitoriJ1g well~; groui1dw~ter sampling and an~lysis, ~at~r l~vetriteasureme~ts, and a· ·
site geophysical s~rvey. __ Organic: cherrrlcals detected in~th~ grouJ:}chvat~r~mortitoririgwells ·_ 

-·included b~nz~he~ _ ·ethylb,en~ene,. toluene, .and other acid/base/neutral· comp_ourids .· 
{AT£C, 1/.14/85). ,. . ,· - . . ·. . ·- - . - -. . - . -· - . . - -- . ' . . . - . . 

· .. · ... · - ·.,• '; ··,. -.. .'(. 

...-. .. I 

·- -1 
On June 1, '1989, the U.S. EPA TAT comiueted·-~ampling _at the Grifflth, Landfill. Two~ __ 

. surface water. samples; and. one soil·~ample .. .Were colJecteq. 'Numerou·s:-vocs were.·., .. 

. :detected in· t:he. sa~pl~s;'but were ~lso detected in 'the blanks. : -Add/bas~/neutral -
. . - :· \ . . . ' - . : . . - '·- . _... .--

·.·1-· 

.··1 compounds were detected in one. of the w~ter samples ''(Weston, 10/23 /89)~ ·, · · 
.. .. · 

- ... '-

, ·An Ri was condticted by .Wa~- -b~ginning in l_989. Th~- inv.estig·a~ipn :included drilling , 

I ~O_il borings,' installing monitoring ~ellS and piezometer~, eXCaVa~ing·-teSt pitS,' ·and' 

:- c~llecting ~amples.bf 'surface w~ter~ groundwater, stirface soil, s:edinients, 'buried waste . 

. . . 

--.. 1 

·I ·and subsu-rface soiL .·,Samples. were a:lso ·collected from domestic_-wells l~c:ated In- the -· 

. -• -. ~cinity. ofthe Site. Sampling locations from. the RI are- shovin in F~gtires '1:-3 to i -6: .·: . · . 

A RCRA Closl!f~ Piari for ACS;s.cufrent- tank (amis cOvered underits•~tOrimStatus .. · · .. I 
. ,:P,ennit was submi~ted.to the IDEM in.October of-1990. ·:The. proposed(~losuie ·plan.-· . , - -

1 
.. _, 

.- · inCluded ,the emptying ··and· deani'ng · ofalf storage tanks and. ancilla:ry pip.ing arid - . · · · · · 

_ equipment,cqvered. under th~ Interlm-Status peclut. .. It did no_t include· any-subsurface·-, _ 

s.oil or groundwater ~anipiing. The-proposed Closure 'Plan ~iso did ~~i addr~ss otb~r pre -' . . · · · ·1· 
· or po~~~t~J75 areas of th~ Site that:could a}so-b~-defined assoli<(waste'nianageme~(uclts· .... - , _ -

. (SWMU~) under· RCRA. I~ i~ not laiowri if a finafdosur~ ~Ian b<l:S b~'e~ approved-byt~e -_ 
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· . , October 23, 1~1 .· _ · · . 
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The day layer fou~d ~~deri}rmg the_ Upper S~n~. and Gravel Uni(at ·_~he Sit~-. has· b~eri.·· · .· I 
.··classified as a gray· silty. to lean ~lay with 'trac~ to some fuie··to.me(H~m sand and trace , 

·. ·fi~~to c.~~~e, gra~el. ~ -n~· ~~lty. day_ layer ~as fo~~d t~ -r~ilge in t~ickn:e~s_ofr~~ ~~. ·,··. ·, · :1 
estimated Iilinimum of 2.5 fe~t at boring CB-l.to a maximum thic1ai¢ss ·of·lS.l·feet at · 

~ • ' I • • ' ' . ' • . . ' , ' ' 

· :moilitoring well MW_-7. · . . ·. . . . ·. ·' . - ·' -~ 

Tile Lo~er'·s~nd ~nd Gr~vel Uilit ~t the··site -~~nsists of~ brown to d~k ~ay}ine ,to; 

coa_rse sand· with trace to some gravel aJ].d trace s'ilt and' pebbl~s.'. The full thickn~~S· of :- . : · 

".;. 

1-'' 
', I 't.his 'unit. waj; not penetrat~d. in'-arty. of the borings performed. for:· die. R(. However;; the . 

.. , . ·: driller;s log for an on-Site water supply w~ll ind.icates . .that this· unit. ~xtends: to ·bedrqck~ at _. 

· the Site. ~ Bedmck waS qot encountered· in any of th~ _potings performeq fqrthe_ R~medihl·) _ 

..1.: ,. 

· Jnvestigation~ · · . . . ·. : 
. - ·. . . . . / . . . . . . . 

' . ' . ' 
- -~ : . 

'··-
•. '. \. ~ • . ·' - • • . • • l 

· 1.2.3 Regional Surface Water Hydrology · . · .. . . 

'R'egiollal infqrm~tion Suggests that. ~he ACS Site· is ,loc~ted·· on ~ surface ~aie~'di~de. To' 
.· the 'n~nth, th¢ .runoff flows into _Lake .Mi~higan; run6ff from: the .other dire~tion5 flows .· 
' -in~o .tt:ib~taries of the Mis~issfppi River.- Sit~ dat~ indicate that the A.CSSjte 'lies eriti!ely.:. 

with'i# the.··southern ~rainage basht~ ·' · , · · · ·. ·. . .. 
- . - .· .. 

; . ';.I t - I ~ . ,·' 

Th.e ·u.s. GeologiCal Survey t~pographi~ ~ap ~f the ~region.: i~di~ates ·that" th~ ·loc~l · .. 
siirlat~ drajnag~ is from the.-north io the so~thwest' The eleyationbf the grou.nd surlace .. 
is greater than 635 feet north ofthe Site, ang slopes;'generaliyodo~ to.· 630'feet west and · .. 

, .. .- south of the. Site; The. natUral d~a~nage appears ·to: hav~- b~en into a:~e~land located a. . 

ritile south of the ~iie~. Tu~key Cre'ek, whiCh flo~s-west' to~ ea5t'approxiinately-one Iilil~. 
s~uth Of the Site, is adjacent .to the southeni.bo~d~r :o~ the ~etland and these ~etla~ds 
and Turkey' Creek are hydrological_iy~onne·cted. ·. There ~ppears tri·'be rio direct s~rfa~e 
·water connection b~tween the she ~nci local~ strea~ or lakes. However, ~oundwater 
_does discharge to the-wetlands-south of the :site: and 'tho~~ ·wetlands iir~· drained: by 

) I • -

. Turkey Creek one half to ~ Iilile further 'to the south. . . . · ·. · : ·.. _ . 
'. ' ':. 

':,, 

•' 

i.2A Si~e Sp~cific Hydroi'oGi 1 ' · .~ ·. i · · 

· Data colle<:ted·for this inv,estigation also indicates that sifrface.water niru>ff is toward the·· 
:west ·an·cl. s_outh. ·· D.~~erminat:iori. pf surfa~e water run·o'ff pattetns. is. based. on · . 
-·· 'mt!~ur_emeJ:Icl:~t.ten ~taffgagesphi~ed acros~ the Site.-' :. · · . 
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' } \ , . ' . ~ " '. . . . . 
.;..._:· . ::_ . ! . ,·J· t ·, '. •' 

'. ~ ' ~, .. ·•. • •. (' ' • ' ' '• ; ' :• .. I ' ' , . 

. 
·.1···. ..·.-,, .. , : .. -·· . .<·. •, ' · .. ··.·, .. '·: . r . . . • • ' • • • '- •• r ~ ,... • 

' . '.· , .. . ., ' , .. -• . ' . . .-': , ' ·,•, . , : .' ' .. : .. :r'. ' ,,. - .,·)' '> '
1 

• ·',' . • • I• '· 1
1

• ,<', .'· '1 ', • ~ •',.', ' ' ' : '.~' .:·~ •• ~ • • t 1 

I . S\Irfac~ ~at_er flows past ·th~ Site ·from ·north ~9 s9uth. · A draip.age dit~h flows ip.to·'the. . , · : '· • 1 .: ··. ·. :: Site·at,th~ n~rthe~·bou~da'cy:diiecdy-nortp~of.the w~stein: ACS fence line, (lo:Ws·w~st· ·." .-. ·, · .. 
. ·. , . ,· ·-:~·: .. · ,·along the ~tirtl;leiil :Site:, :bo~ndary and- into:'~he drainage ditch cut~ nortli- to s6uth through: . . .: · . 

,.1·:, ·. : . . ': the·m~r~ii.'\\Test _of th(! 'site~. lri· the. eur;t~ni'~ite.:cotifigur,ation,: tbe~e :is.rio 'indi~atid~'o'r. · .. · '·"·. 

· · · · '." sJrfa~~ ;,at.er·::~n~~ frdJ11 t:he,_Site -~ .a-~h~I~.- ·Ali .surfa~e water ·ru~off ,- app~ars to b~'- · ..... >: _· -'-
·-I • ' ; ' • • ' ·' ., ' • ., . ' ' • . ' , ' ' ' J • ' ~ ' ' • 0: .. ' ' 

', · · · .-· :. · co~tairied \\jthiii'the Site-boundatjes in .the fortn _of .internal drainage orillfiltration~· ·Th.e: ·. · ·. · ... · . '-
-~ '_.' ·:.wetl~rid~,·g~o~n.dvia,te~-a~d ;s~-rfac~ wa_ter iTiay ·b~ intercqnne~t~d',;;tn<i proVide f~t't~e-' ., . 

·_.·. ·niliJo~off~si.te·r~ieaseof.~ontar$ants .. .-..· .: ·· . · ·' · .. ·, .. · ,, ·.-.·· 
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1 [ • >\.2.s Regi~rt~ ,HYdrOgeolbgy · ··. · .• . •. : •: , < ~· · · : ' ... ; . .. ,. -• · 

• .....•..... ·. • ~~={ty~y~:::~t::~!~;~~~~ i~a~:.~!:~~~::~:::~ ~n ~::~;:~,;::~i~r ~~:~~~:~ ·.···.··•··. •• . . · 
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. Liinest~nes,, doiomit~s. ·;md --shale~· ~f Silurian and Devonian age·· ~o~pose'the shallo~. 
_·bedroc~_~_aq~ifer in_ . .the:_Site: atea. · Private.welllogs ·indicate thafthe .sh~l~w _bedrock· 
aquifer i~ encou_nt~red at a depth ofab~ut 1~0 feet at the .. -site. · · · . . 

,. . •;" . . ' . ,, . ·- . . . ' ... . .· 
' ; - . . : ' . 
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' ' 1.2.6 Site Specific Hydro~eology . . . . r - . 

.I 

-:. ·. 

·I 
I . -Monitoring. w-ells·,_ pi~zometers, leac:tiate. headweils, . and surf~~e wateF staff. gag~s ~er~ 

-· install eo at the ACS Site to investiga-te t4e hydrogeologic ·setting. ·.The -~~cations of these 
. .: 

·'. '·-1· '.·, 

····'. ' 

.. device.s ar·e illustrated i~ Figure 1-5. - .· . · · · ·. · · · · · '·_· ·. . ·· ' · · 
".- . . . ' '., ' .,; · ... ,. '>, . 

. • .. l' ~ ; ' 

Upper·Aquifer; Gr~n siz~ an~ly~is peifo~ed_ori :a1pper 'aquif~r .samples mdic~ted_ t~at · · .. ··· · 
the sample~· were. more than 80 percent sand, with)he e~c~ptio~ oCon~ sample fr~m .<··~ ·.·· 
MW -5 whiCh co.ns'isted of 43- pe!cerit'gravel. Little gravel wasJQimd in. the_ .other; -

~. , r. 

-~-

.... 

:'·1 
·· samples,andonly.trace.anio~mts·ofclayandsilt. . · ~- .·.:· . . _. . , . 

, ' ' I '. · .. . .. 
. ,. ' 

.In-situ'.-hydrauli~ ·conductivity. (pehri_eability) 'testS ·were. conducted: at fuonltdring ~~)k · 
' • , '• •'• '' •• r ••• ' ; • '.' ' '· • ' • • ' ' , • ' ." 

constructed for this investigation. Average_ permeability values .(K). ,calculated-for' the·. 
_'upper aquife:r material-are: · ·- · 

_: ·1-
:·_·.1. 

~- . ' . 
. . . . ,. . . .· 

. '. \ 

_,·, deometrlcMea~: -·~ K ~ 7.9 x· io-:3 'ft/thln-. 3 ' . 
. . - · 4.0.x .10"' . em/sec. ·I 

. ,· 

·'' .. < 

- Two distinct ranges of pe~eabili~ are evidenr~h~n the dat~ ft:o~ th~ iii~s!hi h~d-ra~lic · 
· · .· ·. -· . conductivity~testing is plotted· on. a site· base· map. The :per.nieability._ appears''to·be·. --

. ·_I':· 

.. ··.··:significantly greater along-the east~tn part of the Site_ than;i~ tl1e monitorlngwells alo'ng . 
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- · _the· western. part. -:Based on. the ·in-sit~: aquifer tests, the aver~ge value's for· the . · · 
, ' •. . • ' . ' ' ' ~ • ' I 

.I· 
· · : pe~eabilitY in the ~pper aquife-r .~n the e~t and west side· ar~. a5 follows: . . .• . _. ,> . - . _ 

,' .. 
. East sid~ Mean:' K = 1.5. x 10-2. ft/ritin 

. 7~6- x w-3 emf sec . _ 
-·.·· 

• ·, j 

K = 2.9-X w-3· ft/ffiin ·· ... 
. . • L5 x 'lo-3 em/sec, . ~-' . ,... _1 • 

.. This permeaQility diffe~eilce is_suppo~ted by·p~rine~bility cai~latiprls·-ciade With the · 

)I~ en 'equatio~~- .~s detail~<i jn. the· RI ~.'ep()rt, and by ~Qserv~tion · ofc6arserg;ained · 
... upp~r ~q~it~e~ materials f_n the soil :brirl~gs ~a de. on the-east side .of the.'Site:. . - : .. · · . 
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. Th~re.are four primary hydraulic.con:trols in 'the upper aquifer flow pattern whi~h·are ,.. I. 

: . · supe~p~se·d t,b q,~~te the .obse~e~. potentiometric s.~rfac.e:· 1) i~e ·r~ID,onal g~a~li~nt; 2). '. · . 

j . . ,. : .. ~ischf!.~ge t.o dram~ge dit.~hes; '3j':de-wate~ng adivit~~s at th~ l;,indfil~;. and 4 ), recharg~· . . ; . ' . 
. . ·._.· whlch OCcUrS primaruy at th~'.·cleare~_.and-~l~ed ~reas; .. A fifth minor,control, is_- a 'ditch .. 

·, . . . . . ; , . , . . . • . . . '. I . . . . ' I . ' . ,. . ·::· which. exte~ds. noJ1~ward· from ~taffgage SG) for several huridr~d ·#et and di_scharges . . . ,' ,' 
'. , :' ' , :._- :: into a m~rshy' are,a having ru1· elevation -below 630 feet. 
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, \ • ; ~ . I. • ·.' _'/ > . . . . • . 

'I ; In ~I the ,;..~rta~l~ ~apS[ort~;~inVestigaii:n,thCfire ~nd h~ ~~~;st~ntly exhibi;~d .. · 
.. . : ·· ,. · .the.hig~est w~_ter' d~vation; arid the_ poten~ioJPetnc ~bnt<?ur .~ines. dedine. with._dis~~nce' _ < :~· .. 
·I· .. · : .. .. _:fi9mth~·pon& -Thi~p~ti~m ;~dica~~~thatthe priin~ry gtoti~~\\'~ter floY/.:at,the·.Site 1S..: . .' ..... 

. ::_ · ;· · radially .o~tward. frorir-the fire· pond. 'Ill.ere)r~ minor seasonal d~fferences h1the f)ow : · ~- . ~ . 

. I.: .. · .···. ·> i>~~:~rn~·:: ~6~~vet,_·~-~i~~lar·radiai· pa~~em~is:'qbserv~d •. both (hiring t~¢~w~~- seaS~n:~~~·,> : >·:_ .:· 
· · · · ' · ·, du.nng·tne.drys~ason. ·. -.. ·. , .... · · · ·. . .. -··~, .: :. ·. ··· . · ·:·.·.. _ , , - ·. 
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. • • • •1.' Groundwater flow in· ~be upper .aquif~r can··be- repr,es¢nted f?y· the five flow· p~ths .... ·: , · 
. . . ·.· ident,if_ i~d: on Figure, x-.t3. . ·R_adial groundwater ·flow from'. the·. fire.:pon_d mou~d is . I·" . ' 

·.':-'1. ._.represented by. three •ispokesll ~xtending ~utward; ·Two supplemental flowp~tfis are·a1so · ._, 
. sbowrL' :Groundwater flow pa'th-#l is ftoin :th~ On-Site Cont~nment. are~ no.rthw~st ~ 
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-~- · .. · · toward the drainage .. ditch in· .the viciilicy <>(staff gage SG-5.: Grounqwaief flow. path- #2 :· · · --, 
· . · :. :' _flows' from 'th~- fire po~d ·~~u-rid west :toward dis~h~rge jn: the laridf.ill e~cavat_ion. · · '· · · · 
··· "· G~oundwater flow .path #3 begi~. in. th~ still btitto~ ar~a andJl~ws .so~th~est towards · · , ~ ~: I· , : ,the landfil(excayation. 'Gr.oundwa.ter.'flow pa:_th #4 begins berieath the fenced,.ACS · 
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. · _. :· . . . .outside the·· influence_ of theJ7ire .Porid ·mound. It 'represents ttJ~ regional'flow whi'ch ~s: . · 
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.. C~culatio~ of_groun~water seep~ge·vel~city in th~· ~pper ~quifer ba\.re b~eD: made alopg ... -
e~ch flow path .. These c3.lcul~tions .indi~te that grotindw~ter. flbw rates at the Site· vary·. · -· · 

' . · •.•. ·_ • • • •• • • ·. - ; •. · ... . ' ' ' -. • 
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.- .' • •• : f ·.'" 1, -•• ·- . . 

. from about 20 feetjye3I to about 250 'feet/year in: ~he upper. aqmfet. . . .·. · .·· .' ·· 
--~-~-- .~ ~. ·~--·,. ', ', : __ · .-· .·.'. ·· ... "'_;···,. ·. -·-_ .. ··' ,· .. \·· ·-·· 

_,. ..... 
\ • I ', ' • I -' 

Lower Aquifer. ·Eight monitoring• well~ have been,- installed in the}ower.aquifer.~t the.: 
ACS Site. Groundwater elevations measured in these wells on ·several occasions 

·.I··· 
.. I·· 
-~--

'. . . illustrate.· a consist~nt north t~ending': gr~dient. ·• The pote~tiometric -surface' of the :low~'! . 
. ;tquife.r.is ill~sira,ted'in Figure 1-14. · ·' · · · :_ · . _ · . . .. . ,. · .. · .. ·: · _, 

.. I .. 
. . 1. 

,J ' . 

.. ' ' 

. , ' ·, 

· In ~itu hy~~~ulic conductivity (perineabili.ty) te~~·were ·c~nduct~d- at. foUt lower aqttifer .... 

: .. :•· monitoring ~~lis.' The permeability' (K) vcllues ~f_the lo~er•aqrtife~ materihl ranged fro~:-, . 
.. A~2xto-2:ft/~n at MW-9 to 4.6xto:-3_ ft/min at M\V;._7 and Mw-10; · 111e ge_orb.etric meal,l. 
·value'for·thefc>ur.tests is: ... : ... _ , . .. . . . , .· . , 

.... 
Geometric Mean: . · .ic = 4.4 x to-2 _ ft/rrii~. 

. · 3.2 x- 10-2 em/sec 
;..· 

.,_ 
I ,,',• 

i . 

. . As~uming a horizontal:hydraulic·gr~di~nt of o.o0063':and 'a' hydra~lic tonductivitY valile . -
of 4A X io~2 ft/~n,···.a gro\mdwater seepage velo~ity o.f 73 f~/year. V:.as calculated f~rthe :_ •. : 
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. lov;e'r aquifer.. . . '. -~.. . . . : ~: ': . - . 
·, . - -:.1· 

· _·vert_ical Gr~dients: .:piffe~ences in _woundwater.ele:v~tio~ betWee~ the uppe~ an9_1ower. . _ .. 

1 
.. -. : . 

aquifer of 9 to-.13 feet w~re. measured in· the Site monitoring wells.'-~ po~w~rd vertical·· 
gradients 'were calcUlated between the upp~r.and lower aqpifei aero_:;_~ th~ clay confining . 
layer. these c~culatio~ ~sume that head loss .occu:rs onlyacross'tlie thit~ess of ·the: . ·. :·I .. 

.. . ·'clay.' .The vertical gr~di~hts c~culated:'vary from p.7,1 to 1.43; ~than-average doW!tw~id . . . 
: · .· gradient ·.of approximately .1. · · · · · · · · · · ·, . · · 

' . 

.. ·1.-
• ~ . . -: , : ;:· r . , -:. 

· Po-tential Leakage across the Clay Confining Layer. ·Estimates :or poteritial--vedical_: ·. ___ .

1 
.. 

' lea}cage, across th.e clay confining hi)'er wete ·c~culated rising a hydraulic 'conductiVity .. -' .. 
v(,tlu'e of 4~8: x1o-:8 trnjsec~ the v~rtical gnidie~t for each 'lower monitonngweil loc~tioil,. 

::and ~n·effective porosity ~f0.15. ··With the~e ~ssumptions, H w~ calcuJated . .that the I 
. yertic~il seepag~ 'rate for groundwater between the upper andJower aquifer is betw~en I 
o:24 'ft/yr at MW-7. to 0.46.ft/yr''at MW;.lO, wh~re--th_e clay, layer' is 'thinner. This'·_. I 
represents. the potential seepage r~te for wat~r. thro.ugb. tbe c~ay._. · Th~: calrulat~on ofa. -: . . . . 
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· 1 ~ --,.. . .·. ~-~ten~ial. seepag~ rat~ for :wa~-~r -through t~e ~·~lay inay -6~~~state th~- ac~~ seep a~ e., ~d . ._ -.. 

-- . . expfain the :le-~ser ;and .slbwer mlgr~don ;of contamin~-ilts·. fr~m the :·sou'rc~s th'an . ·' . 1 · ·- .· .nyp~>tl]e~ize_d·.by·-c:alCulati()nS:; -~i~atio~ of 'c~ritammarits ·pas--b~~n. inhipi~ed-by ~~rty::- ...... _. _. _ 
; -: ' othe'r factors aS' demq-~trated by the absence in ·the lowe~ ·aquifer of most .c6ntaminapts ; . - . ' .: -

I : JounO afsti~rtes o~ ;th~ sit~: ' : , . ' ·' . ' .··• • . ••• . • · · ·.·· • . .... ·. . .. ·. · · · · · · 
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· .. ~e ata,wh~c w~reu.~e. _.to. e_. ~e t ~c. ~ra'cter~stlcsa~ e_xtent·o ,cont_a~natr zo~e.s . ' ··. 

· · ·were collected iQ.·three_ph~es anq-.a ~upplerp.ental' T,ecl¢ical Investigation (STI). duiing .· 
-~- · '~- ·· .. the cours~·ortite':Rt The iocatioris of-sampling poin'ts._fo~ .tpe:te~ediaUnvestig'atiori·are. 

. ·· · · · .. il.I~st~a-ted. i'n; ·f'igu'~e·~- ·1~3 .t.o .·i~6-. Data w~s ·_colle<:t.e<;l thrq~gh _:ihe· .i_nst_alla'tfon 'of 24 . . 

. '., . 

-
1

... . . . -morutonpg ~el.ls, _·41 piez~meters, io staff gages, s·1eachate ~ens, '.3 ~~on ~r~a ·sam pies, -s3~ ... : . : ,_ - ·-
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. · < .· The general purpose0of.Phase l w~ _to id¢ntify each zone· of .c'6ritail;lin3:timt The-'purpqse · . ; .. · .1· · - ;.· of.Ph~.e I(the;~TI·, a~d Phase·m.Y.,as.to.docilme.rit .the.-·hd.riiorital_a~d ve~ti~al'e)(t:~-nt ~f. ·.. . _ 
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l c ~ ,S~pling ,;;.Is cohducte~Jn th~foll~~~ media duri~~· the ~el~ i~~~~tig~tion: ~9il/w'18~~~ . . ' ... · 

·, '".' .·-- ·grounpwater, surfac_e W(!ter, and'·sediment,.' Sample.s from the various med~a were· :'. .· ~ .. 
~ ' ' _.. ' ,. \ ! ' ' ,,).- ; • 1 ' ¥ , \1 • • ._ ' • • • .- , • ! ' • 1,.o I < <. • , , ·,I . -.. an~ly:z~d_.for-.U.S. _pPA ;rarget ~~mp_ound ~is~ ~TC~) oiga~c_s ~n~,'Tar~et-:~~lyte.~ist~_·: .. _,_ · ·' · .·, 
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• ~ ' . also ;na]yZed ~o rwaie.r q~ali~itldicat~r paiam~ters:; : : . , . . .. · · . · . . • .. · .· ·. · · • . · 

, .· . _·: - ·:. · ~Dp~,_t~ lh~-~~~~~;v~ly.latge· ~u~pei ofwruii~~~o~~tifu.~nt5 :~~~e~ted. ~(the. Sit~; -~ofiipbu~ds- . r- ' · · · 
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• • . • . '' ; ' ~ .' • . I • ' I •. . ' ' '· :~ • ~ ' ·, ~ • ,. ' ' • • • ' ' • 
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~ . Toial Chforimited Ethenes··- Chlorinated ~thenes, including-tetrachloroeth,ene . · .. 

-- ·' .-
• j"•. 

• • • • ' • ' . • ' I .1· • ' . • . ~ • •' ' : . ' 

'Total Chlorinated Be~enes -.Used ~· ~olven4i ·'and re~ge~t~ .- frbm a vaJiety of . ': 
· che'mical nl.anufacttiririg pr-ocesses.. Compounds· ~n this·. grou_p, ind ude ' 
· chlorobenzen~~ hexachlorobenzerie, · 1,3-dichlorobeniene, ~,4'-dichtorobenze-ne, ·· 
.1,2-dichlorobenzene, and"1,2,4-tnchlorobertzene; ·· · · · · · · · ·· 

y ·, • • - • • ~ ' 

'- ' 

·-I 
. (PCE), tricliloroethene (TCE), dichloroet~ene· (DCE) and vinyl chloride; These .. 

~-- ~<>d·mpo~n1ds repn~sdent a potential degrad.ation. s~qu~nce, and ar.e· common·· -. . _ 1 . 
. . m ustna compoun s; , .. · ~ 

· o · To\ it! Chl~rin~ted Ethaile~ : Ch;~rin~ted 'ethan~s, including l;t,2.;2- - · • I 
tetrachforoethane, .T, 1,2.-:trichloroethane~ 1,_1., 1-hichloroe~hane, .1,2:- ·_ . : . · ·, 
'dichlor_oe(hane, 1,1-dichloroet.hane, and chloroethane. :These: compou'nds:. ".- · ·: .. . ; 

· ·repre~ent a pote~tial degradation se9uence and are common industrial s<?-lven~_s; · ; : . . . . _ < ;. --~: _::, 

' • ; ' ( I •' '.'/ • • ~ ', ':' "\ ·, ' •' • • ' ·• ,' ' • 

· Kytones .'":-~orilp()unds}ound in-resins",: paint_ remover~,. cement ad~~si:ves· and 
Cleaning fluids (e.g., acetone·, -2-butanone, 2-:he-xanone, 4-methyl-2-:penfanone, 
isophorone); .... · · · · ·. _ . · · .> - · · · · 

Plasti~zers - ComP.ounds associated wfth plastics at:td p~astic ·making processes - _ -
-.(e.g., phthalates); - - . _ · .-_ . . · : . . ->: , · - _ ~ ·. , 

·-. 

. RCBs - Mixtures of ~hlorinated biphenyls id~r{tified as Arod~rs, formerly used . -. 
extensively in industrial applicatio~. · ·.- - ·, . · _. _ ·-. ~ ~ ·: _ , . - · 

' . 
···! .-

Polycyclic Aromatic Hydrocarbons (P AH)'- A group of compound_s _associated ·· ·' 

:I 
·I· I 

·-' 

.·. 
_.with· and derived from coa·l and oil, and the incomplete combustion of 
carbonaceous materials; : · ._ . -· · · . · . - ,, 

· Ph~nriis ~- A g-roup of chemiCals of si~ilar -com_po·sition used iri ·adhe-~i~~s,: 
. · ·: epoXies, plasti~s. arid a variety of synthetic fibers and dyes~._· Corripoti~ds in t~e 

.· · ·.group include·-chloi:imited, methyl_ated, a~d· ~trifled ppenols._: Beriz"oic acid 'is;· 
also included with the phenol~~ b_ecau~e it .may be a .degradation product of the 

-· phenols. · - . · · . · . , · . . - - · - · , · · · ' · 
' I I 

- . I 

·. --~-.' . ' . ' ··-

.: •·1-· 
' '· ~. 

.. _ 

' ... .... '• 

' . Taole 5.-'t iii ~h~ ·ru Report pr~vfdes a listing of specific ~o~pounds.•plac~d i~'the abo~e ,_. 

' groupings. Note.-.iliat_ the compo,unds listed in the table do. no:t "contain- all coinpo~ii~s. I -
··1·. 

I ' 

_detected in the various -media; nor .were aH.listed. compou~ds ·,detec"ted- in -~a~h media 

- sampled. smhmaries ofindi~duai compotmds d~t~cted' ~ -~ach Sample are contained: in. -: ' ' I 
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• · • _ conta~nat10n at -the ACS Stte_ (Ftpure 1 ~~). _ _ . .. .· ·.":' _- , , ·.. . , · _ · ·.' · 1 - . _ • 

; .1· .-'. ·:. · > i.the o~~si.t~-co~tai~ent kea.;· · -.' · · - .·· -··. · ·._ ( '.: .;~ .. ·· .. · . · ·-- · .. · · .,,. __ .. ~ :; . 
.. .'. 7: ---the Still'Bottorns/T!"eatmentLagoon·and.adjacent-~,re~; ~rid·· · · ·· · ·_::' ·' .. :1 .·. _:, :::-,- ' __ ~. <: ._ -~~e Off~Site 'Gop.t~~ent·Are3: and ~apica/~~mey Ar~a. . " .. , > ._ , · · ~- '· -:· '" :_ : · · ' -~ 

' , I > ::~i~ea~:::~~~:;i ~~e~5:~~:::;::e::g:~:~:=;:~r.~;~~~;:~:1 ' , 
_· , _ -:· · g'en~r~lly the O:sariie, ~i tn ·.the exception .of 'the PCBs. · Fo~ example, .whi~6 ~h~ B~TX : . . ; - . ' · . 1: · ~. · g;oup g~;ner~lly' r~presertted the· highe~t concehtration ·.or' o~ganic. corttp~na~ts -in· ·the · .. · 

·,: : .. . ·was~e·· ~reas, elev3.;te~ con~entr.atio~_s of BET~ were._ closely correlated ,to -.ele~ated, 
~·.'_~··· .· ·J · -· ·_ co~_centr~~ions'·.o~ ~chlo~nat~~ ethe~e-~, c~~o~nat~d -~thanes~ etc.· ~se~_,Fi~!.e.S-1_ and_5.~2~ ·-.. -. . ,. "·. 
· ·: . , ..... of the· RI Report)~· However, ~orrelat1on between BETX· and PCBs dtd not .exist 

'. ''. • - • ·~ • ' ... ' '~ ' ' • ' ' ' ~ ' ' ( • • • ' ~ ) ': - ' ' ' ' • • ' ' l : , .. 
1

.-: · ·.: ~~i~r,e 5-3, R:~.Repor,t): _Therefor~, for.~he_puq>~se of.d_escribin~ the nature ~n~.exte~t _ :, _- · .· 
I • ·. , .. of. organic cont~llp.inants W~th-'respe_ct 'to~ remedia#on, t~o.· categ9ries of org·ai:ii,c. . '' .:. 

' ·, : '· .. · 'co~t'ariiliian~ can b~ develbped: ' ·. ·. ·. ~- '' .. ·. ::' .. . ,. .. . . . . . '' >·. .' ' .:· • .'. · .. ,: : ·I ,· __ ·. ·-.. -.. ·. -.-:--· .. ·.. -.<:__· ... . . \'. •. .;: .• 

. :. - · .·· ·' •:.:. ,Organic'~ol:lt~n~n~-Without:PcBs~-:~md:.' ·· .· _:-·;.· · . -~'--; I-'>-.·, ____ -.· · J, 

•. . · . . , · Org3ni~ ~Oittainirtlmis Witlj PCBS. . .·· ,' .. , . . . . J: . · / , 
. . . ·, · · · · ·_The meial~ ·data fro~ tQe Pha5~ ·I w~te ·s~mpl~s. wer·e .. ev~luat~d i~ 'the .contexf ~f 'the · .- ·. ·.. . , ... · 

• . _'• ',.. ' •, . , ' ' , ,t.·'· ' . ' . 
1

'. • .· •, o • •. '' ' •' •• • ' • , , I. '1' '·. :· ·,1 >:· ··: : .··U.S._EPA -Publication, Trace Chefnical Element Content of NaturaLSoils (1983)~· Of : · ·' · · 
, .. ' .. ·.: .·the :~dve ·metals. det~cted in exc.es~ of the :u.s. EPA "common ~ang~''; total ch~omiuhJ"- . 

• • ._ ' • ~- • ' '- . •, ' • ' 'l_ ' J •'' • ~ • • ~. ' • • I .'o ' • ' • I ' ,. ._ ' .' • ' ' . I' .·,:.·arid lead ~~re·.tbe'mt>stprevalent. As.showr inJHgure 5-:.Sin'·the-RI Report, a·:.' 
" 

< :. , ., ·.· .· tog~rithniit·plot of>Ph~e-f.Jead'C~nce-~trations versus ·t~taJ chr~ffiiulj} concenitati6ns _' .. 
' :. ind~.c~te. a. s~rdng. corr~lati6n. in 'th~ oc~rren~~; of these: N.ro· el~me.~ts. ' Th~refore, ·lead : :. . .. -. . . .> 

. cbncentratio~ were. selected ··ks -~n md.icator ofT A.L m~tals. di~tnb~iion .:1~. the: sourc~· .:' ·.... ' .. 
' I ' • • :' • • ,/ o • • ~ • I i •.. • • -' \ ' •' o • o • I 

.:''areas.··-.<·- : __ ·.· · , .. __ , - ... . . ·· · . .... I ·. •• ,:" •• 
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··.~ .. ~ ',·_ .. · . · ... and _.h~rholita~ ~-x,te~t' of_'contaffiin~~i~·n ,in the. source ·~reas.- _The· ~onta~i~ati~ij , ... · .... . :· .. 

: en~o~iite~ed ii{each. area.is· diseussed in qetail in .S~C,tiort .. 5. of the Rl Report .. A brief...'~.: , .. · :·, .. 
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l£acbate saiiiPles were colleCted duririg Phase I fro til the Griffith Munidpl)l J_alldfi\1, i>.t ... 

. _. -. ··. 

·, .. · 

~·I 

I 
,_.,' 

,· 

... --,: 
' .·· . · .. ., ., . 

. . . 

'. ·' 

· concentration tilni!•• fot. each organk coritaroinant rfo..iping detect~d i!>•. t\1• \~acbat~ ' .. · .· · · .. · · ·I 

well samples v<ere•as follows: · · · · · · · · · · · · · · · · • · 

., . 

·.· 
· .. 

· leachii:e Weils .LW01 through LW04 (FigUre \'5) .. The TCL organ\;,. a(id tenta.tiVely .. 

identified compopnds (TICs) d'etected in the leachate. saiiiPl;S tended to be. highest m 

saniple~· from LW03 and L W04 located in thO i>ewer .area of the l~d!ill ,'fhe silt . 

·.Organic groupings detected· in 'the leachate ..,en saiiiples included' BET'J( · Chlorillated 

· benzeneS, KetOneS. l'hthalates: I' Afls, lll1d Pheilols: .· . · :.. • · • 
. · · 

. ' 
. . . . . .. . . 

. .. 
". ; 

.. ,; 

i.O ug/L (LVioi) to 244 ug/L (LW04) . 

S.O ng/L (LW03) tO 53 ug/L (LW04) . 

251 Ug/L (lo W04) to.1740 ug/L (LW03) 

' .· 
'• 

· .... \. :· 

. ·BE'fX -· ·. 

·· Chlorlriated benzenes 

Ketones 

. 5.0 ug/L (LW04) to 42 ug/L (LW03} · , 

. ·. 3.0 llg/L (LW04) to 43 ug/L·(LW03) 

.:· 

_, 
.,_ 

.fypi~Y• !aildfi\l \e~chateS have: a high \~organic ¢mppneni <)ue tothebreakd6Wl\ ~; ·.· · ... ' . 

. . the waste mat~rlai. eoncelttrati\lns Of most T AI- meials~ iticlllding cyanide, in leachate 
· l'bthalates · 

· · -rAils .. 
Phenols 
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_ .~-· · .. D-r~na~~ ·fro~ ~Off-Site- Cont~nment ·~·Historical i~View indi_cat~s a -~litcl~w~ ·rut· .::. : · · I 
-betwe.eri the bff~Siie Containment area and the landfill~· apparently to drairi. - .. - .. 
surface water toward the. we-st. Over-the years~ sections of .the -ditch ·:have. 
become filled in so -it is rio longer a continuous ~urfacewater flQ\V route~,. ,The· 
surface water sainples·colleqed from thi~ ditch (SWOS) contained· the higb¢sf 
concentrations of VOCs of. the suif~ce waters sampled With BETX (~OS ug/L) -_.· 
and ketones '(574 ug/L), as weJI as· lower _levels of chlorinated ~then~s apd 
~thanes: ,All the vocs 'detected in swos were pre~ent in soils from the Off-Site 

~, Contaiiunent Area· ~d gro1,1ndwater. · Np pestic_ides 'pr :Peas were _detect,ed in · 
- _ ·_this sample.'· · - · · .. _. •· . 

.. ·-1---
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Ditch viesi of ACS - SW07A, contai~ed cht'or~eth~n~ atl4-ug/t.-·a5 tlie ollly. 
- . detecte<f o,rgariic t'arge~- compop_nd. . - - .. ' . ' ·- . . 
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-.. I ... 
. ... ,· 

' - -·. 

W~tlan_ds ~ast of Landfill- S":'08 contai~e4 tol~e~e at8 _ug/~ and t~tal phe~ols' .·:- ... ' I I 

at 635 ug/L.· _ : .. _ . . · .· . . _ . . · , . l 1 I 
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-A. r~_latively large nt!mbe~~ of. ~omp~lin?s: we're deteete4 in the ·w~ste areas: _As was . _- •. , . 

' 
· 1.3:4. w a5te /Soils - ; 

. - previou~lydi~russ~d,- the exte-nt •orconta.nlinated ~aste and soils·~~ evaluated-based on ·• . _ -_ -I 
i :the thJ,"ee 'indicator giolipings (total Vocs, total P.CBs ampead):. Visualobsdrvatiorts . 

. -cmd .~U readings obtained from subs~rfac~ a~ge_i probes were ,alsp COnsidered in tl~~ . <_~-
determi~ati~n ~f horizomal and vertical wast~ eXtent. . . . . ' - ' . . . : ; ' ; . . . . . ' 

- . - . . ' ' . -.. ' - . - . . -_ . . : - .. : ' . -- -- . - --

'Six contaminant-extent base_ piaps were developed for the RI Report- (Figures ·5-6 
. · through 5:.11, of. th~ RI Report). A series df ~vetlays we·re developed for each b~e ipap ·. , .. 

for discrete·sampling depths,(labeledas Figure 5~6a,•s:-6b,·-~tc.). Det~leddis~s~ionbf · 

-these; overlay maps,; !illd the individu~l waste are~ _at the, A.C's Site are pres~pted iii._- · 
··. _-Seetio~.-5 of <the -I~J Report~ . The folioWi~g dis-~ssion provid~s .a· ge~~ral·: su~ary of. ·. 
·.each wa8te ~~a.' _. - · ,. · - · . · . - · · · ' . · · · · · < 
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On~Sit~ Containment Area .. The ·Op-Sii~ Contairtm~~t Aiea is a·rectangular.shaped 

ar~~ •. appr~xlm~tely 250.-feet nbrth':to south artd 450 (eet _west to' ea5i,-l~cat~d_in the . 

. northe_rri 'third of th~. fenc~d ACS 'fachity (F.igur_e·l-Z). ' H;istodcaJ inforrit~tioo. ap.d'' 

subsurface ip:vestigations durh~g- the Rl indicate tliai drum5 are b~ried.beneath at l~as~a · 

.I 
1-
·1· 
I; 

portion ~r this a:r~a. -The buried drums are found in ~11, ~~~~appr~ximateiy so re-ei-by _so-.-- I 
feet'- in size, an~ appeared to be sticked: thre.e higb._iit)h_e. test' pit excav~tion. It is1 .· : · . -

. • · =::~~le .that th~ .drums fePreseni the majoi sourCe. Or potentiaL w~~Rarits ~·thiS .•. ••••·• ... I· ! 
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··I_"~ 0: : :-~ fen~ed AC:~-fa~l_ity:-_Jt~s:·an._appro:rlm~.tely-300~~Y, 400.footare·a~opn~~Iy U,sed_ by:A~S_a5;-' -_ :·. '_ :~: :_.: . 
' .. a disposal area-for .drums of waste_'materials and still,.bottdm' sludges~ .The.'gr~atest :·'. '·: . 

'o I' -'·.:-~vol~me o(wa~t¢s ,qetecte~ in'this'are~.~r~-:-~pn-PC~ or'gariics. Hb\v~v~r:~ ~QBs:·and <: .-_; ' ' 
· -- · ,_·. :m~tal,s:wer~. det~ct~d pnin-~riiy in ·one-loc~Iized ~~e~ -~tAepth ~ .. th~ north_ern·p~;tio~ •. ~· ·_. ~ , -.. -_:·.· .' 

! .. •I : ,well~ :t~number.oi s~~l ~e~i~ the S\}uthem po~o~ of~e 0~-Site;~~~: ,· •, •. , ; , ; , .. 

_ ·· · The· following c'onc·entratioi:J. ranges. of ea.ch-. orginic c,ontaiTrinant' group--(witb :the_'·._ 

-'I_:,_.---- - ~xception'ofPC~s)'~er~_-det_~~~d-in:t~e ~ff-~i'te.Contai~enf~rea samJ?les: >- .-' -_: '-~-
~ ·,.-- r.~~- t ·:· .. l ' ' ' ·._... '" ~ ·)- J ~ •• ···~.·~~--- ·.·~·'~··,,/ - ·,:; '~ 

. i'' _,., 

'.·.-·-~·-_,: .. , -'···- .-BEXT; ,- · 1 :_··· _. .• _:·_ •. •.•· •• ~ • )7-2S4,5QO,OPOug/kg:. ': _ -_,--·. · 

1 

,__ _ . ·-· ..• Chlorinated BellZenes . 3 :. 1-,000,000 ug/kg' _ : . · . ·. . . . ... 

• • I•' 

1 . .' 

. . . ··~ ... 

-! . . ~· I '; ·. , 

,-. 
1 

·,. _ · • • ; Chldritiated'Ethenes _- -_· .. ·..- :· 44,. ~5;000,000 ug/kg -:-,-: _ :.::.-· -. '· . 
I· · ~- · - -· : ·.·Chlorinated Ethanes . . · 8"' 151,330,000 ug/kg ··· ._·- .. . . _',-~>:-,- . _ .. _,. , .. 

- _ · · _ · -· .': :-- Keto.ties '-. , _, . . _ :. . . 52-:: '197;6()9~000-.ug/~g; · · · · · · - --. -,~_"· _. _ 
·. _:· __ - ·-,.;-· ·~ ··_Pbthalates, .. , ·:-·._ ~- ., _;_ · _,54'-19,136;pooug/kg 

, ..... >.: 
' ~ . • •I 

--~-- · . , .. · · - :· :· P~s_;,_-_ · ,_·. ·. _· ·,---: .. : 273.~3,~_87,700·ug/kg 
. · -·. · · <:::· .~--- .. ··. _'Pti~~bls· ·,: ·. · : _. ··-· .- . , WO:. 1,054,000_ugj-kg 

.: ,._,- ·. "·· ; , ,I'. .1 - ..-'": •' , ,. ·,' • ,· .: )~ :. ·,·_, :· . 
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l .... ·... ,·· 

'· 
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-_ --~- / l>cB con~entr~tions:i-~·the- soil ~nd ~~t~s _in tl)e,Qff-Sit~- co-~tai~~~t -~e~. a.r~; for:the __ ·. ..--:.· ··: -- ·· · 
.- -. : most part~: founp_ at ·concentrations _ _of le~~(than50 ppm. Th~se .levels .of~CBs occur'.fn: :_._ . _ , 
. _, -.-scatter_e.d/Iocatii:ed_·~re~~at van~iis-deptljs. betwee~: the K~pica:···building-":and ·a surfici,aJ -. '_ . ·: _ _.-. ,-__ · "-~-

1 ·:_-:- • ~.~a~~~----seep ~ear. the -~~u~hw~sf corne'r.-·of .-the, ~ff.:_si-te:--area .. ---Act~~f tot.ar-·i>c$·'·- ... · . ·. ,. 

',·, _:co~·c'~ntniti~ns jn _th~:bif~S~~-e Cpn!~inine-nt-' Arewsamp~es· r~~ge·d.,'frofl1'_~6~tig/~g-:t~' _· ' ,' ' '··-' 

:.l_ .. : .. -·-·_,l~4oo;,ooo'ug!kg. · _,--.-_.'- _-_._ .. -· ... :' ., _-_.. ,_ .. · ·-.- ·· __ . "· .. 

• ; /-: .' .. : .. ·.: . -,· < . ' ( .· " ; .: ,' • • :' ~::: . • , ' ' I ' -.,. ' • ' ' . : ' • '; ' ,"- , " ' . • . ', . ' . ' •, - :: • J, 

_ -~- ·. _,: . rye.~_is!ri~~ti~n .o(~ast:~Jsolls·-~ :tpe .~ff:.~i~e Cont~~nt potent_i,ally--_~?~tamin·~te9, '·--
. ~ .· , .. - .. ~- _. .With -~etals.--Js Stl)lllar)to~_t;hat of the PC_B w~tes,. but ~o a·less~r e~t~nt. ·- _. . _. ~ ~- . ./ · ··· · · .--~~·. 

• .. ;.-::· '.··.~·- .. '·. ,_· -~. : .. ~· .. ·. ·· .... _··.;_ ... , ·;_ ·- · ....... _·._· _.·.· . · ........ · .· •,' ~:··· .... ··~·· · .. ) . · .. ·~-·~·;_. 
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... ; ·.,... .. , 

•· ' . ·:. 

' . - . . . . . ' I.. . .. . ' . , .. . . /, 

-I 
. - . • I 

~·-1··· 

·: __ I··· 
Kapica~PazmeyArea. The Kapica Prom recycling area.is:lOCCited. in the-far sou:t~eastem . ~ .. ' ·:,1. 

·corner'_of the _Off-Site. Containment-Area. ·The. K~pica Ar~-~ was .. used to ::recycle·a~d-.. . . . . . · .· 
. ·. d,eari drums for the ACS 'f~cllhy, as.weli a5 other noli related customers~ .Observat'ipns in'; 
· this ·area· and ~esul~ of the. RI indic~te that much_ of the. w~te ~aS appare.~t~y di~pbsed of -. 

. ' . ·, .. ·' . . /' . .. .. . ... ·. . 

. diredly on the· ground-surface.· .. _.. . . . . · ··, 
. ' ~ . ' ' 

··I· 
·'. 

' ·. · All -:~ine organic. contami~ant-- g~-o~ps ·are presen~ i~ the- Kapi~~/Pazmey :Area. 

'.',-- .. Concentration ranges of each organic contaminant gtoup With the exception of PCBs ' , 

<:I 
,-· .. ·1· 

·'. 

•.. .1-:- .1 , .• I , 

were a.S follows: 
.. / 

.BEXT \-
-: · - · Chlorinated Be'nzenes 

, < r •' 

Chlorinated Etheries . · 
Chlorinated Ethanes~ .· .. 

., ·· · K~tones· , 
. :. · Phthalates 

· : PAHs · . 
· · Phenols · 

, . I ~ . . 

,· .. 

' ·· 1 - 46,300,000 ug/kg . · 
· · ·I · ·' _ 18 -·27,000ug/kg :,_ .. 

.. -· 2 ~ .960,000 ug/kg . · · · .· , · 
· .5.-, 1350ug/kg·_:.··· ; · ·. 

. _. 2 - 367,000 ug/kg · . , 
. · 177 :- 698,100·ug~kg .. ·. · 

. 54.- ·157,300 ug/kg. ·· 
· ~80 ~ 34~300 ug/kg 

.... I 

.. I 
.. . . / .· 

·, •', 

~-·I.·. 
' _., 

. ·' ,.I 
.. ,; . ... 

·I, 

Soils containing_PCBs at _levels -in e~cess of1 ppni·are found prilllfully· in an ~~~a north of. ·· .··~ -. , .. 1, 
the J<.:apica building. A.~al'PCB- co~centrations· i~ the :Kapica area ta~g~d .from· 4,ZOO ·. . ·, . · 
ug/kgto 280,ooo'ugfkg. . . . '' •'· ... ' . . . •. . ," _.· ,- . ' .. ·.· . ·.. . . 

. . . -'. . •· .•.. .. .... 1 . ' \ .. . ' - ., .. 

M~tals cq~tamin~ted soils ~n .t4e Kapica. area ~e primaril; found t~ th~ ·west 3:~d rtorth 
·of the Kapica building. · · . · .. · .· · · · .. · ;, ·. ·· 

.··, .. I 

; . ) ' . •'.. . ,, ., 

; 1.3;5 ·Grou~dwatt~r .. · ... :-. ... · :. · . :. . · ·. · ... •.·· .·- : . . '·._:- _·. ·. _ ·.··. 
Twenty-fo1:1r groiip.dwater p10nitoring welJ~ · (MWOl t~!rough, M_W2~). were· installed ·. :·. 
du!ing the''site .Rl (Figure l-5) .. Eight ()f the .24 'mbnitol'irtg wells (:MW07, MW,08, . 
MW09, MWlO; MW2!,. MW22, ·MW23,. and ,Mw24) aie:;sq~~ned .irl th_e lo~er 'aquifer::·, __ 
. ' . . . •· ' . . . I .. , . . .· ·. . , . . 

· .. The remaining 16\vells are water table wells.. ' ' '·.. ·_ ' '· 
, ' ' ~ ' ' ' . I ' ' ' ' '• ' 

~ . ·. ' .. 
• 'J 

.·'The follo~ng df~cussioh "reviews the organic and .. inm~ganic ch~racter 'ofthe grou~dwat'er .. ·; 

_in the upper a~-d l9wer~aq~ifers, and pre_sents a comp~u-ison am~~~ 'the J?<>\~nti,al · 
contaminant Source areas. . . I • ' . ·. . ' . . . ' . 
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. -·-~·... , , . ·•··· •· . .- -.' ., '··· ·- . '' ... ·:,·./:: -_..: ·•, ... _ .~·Fea:sibility.St~dy· .• 
• ,. · ' '· .- . '· . . ·- ·, · 'American Chemical Services NPL Site_·-· . , ·> • .. J • .:·:1 ·. :>.·: : : ·' · · ,. · · .. , · ·. _- ., -~ · · Oct~er 23; 1991. · 

, .. , .. . _- 1• •· .. ~. ,· ,. .... ·• ~: · •. • •· . .: , ,. • ': .. · · ...... ·., .. ' ' · Page 1-23 '· ..... , . .. ··.-;. ·. __ . 
I . ~ ~ : • : ' ' ,· ' I J J "' ' '\ > •: • ,~ • -~ • '. ''. •' .•' ' • • 

.... ·.·-~.::/ _~. • • ; 

1

! • t \ -· ' . • .. • • • '· - •• ' .. ·,• . . _ ... _;, !':~.·:--. '. '·' .... _.' ,· .·, D. , • ,'.:..-' ,_-_~ .- ' • _,· ":. • . .•.·· .J' ~·. 

· ·1--.':·· . · _:_:llpper,Aqyif~r.' Th.e·qc~ri~~~e,.-c:~~ce~tr~tion an~d_d~s~rib~ti6-~· of ~ont~an~~-1n-th~ .-. - :.· '--. · '. 
I . . . . ·. I - . • . - .; ' '1· • "' •• l . ..... :-· I~- ~ . - - . . • • • .. ·- ' . • . • • : • . • l. '. ' • 

. . · ~ ~ ~ : >- · 1Jpper ~quifer :re_fleds :the· grou:Qdw~te~ flow paths preViously described;· As grcm.n_dwa:ter ' ··: · . ' ' ... ·1.· ." :~~ ':'_fl<?~~ fro~ the Fiie Pond tbw~~.th~-~~ffit~~~~nici?a! ~ndfil~dew~t~~~~ pit\~~m~--o~ ·.·'. ,. '- .. 
. · .: .. 'the relat~vely sol.rible, and tfierefore, more. mqbile,.- ,organic c_onstituents: a5sociated with 

• ' ' / , ~ ' ,' , ~ , I _,. , "( , ' • I - , • • 1 -.. I , ' ',_ l , , , .I·-.. ,·_·\ .. ~9~r~-~-areas:,~edetect~d~do~~~~j~~t~.-·-_.. _··:~ .. ··:·· .. · · ., ,:_ :,.·: .. ,_.,_ ...... _ .:; : .. ,:-. :'<~.<-: ._ .·· 
. •• . :. •• - ' ' • ( ' • ' '," : ~ • ' / t ~ • • -. : \ .'. • • \ \- • ' t• ' ',! .... 

1 
-AS-with the buried wastes; the BETX gn;}up, of 9rgaruc compounds was·,widely distributed·· .. , 

.·_: ~- :~ ~.in· the' .upper<aq~ifer and:.~a; present. at' the' highes.t cbnc~ritrati_on rela~ive i6 othe~· . -~ .. · . · . 

. . :·:'contami~~ults;detected:in the~upp~r aq~ifer n1onitorlng~ellsampies. '·ii~r~~: l-15~h~ws ···.<· ,. ,_ ·I· · .·, .. that -~he -distribution· or'BETX c6~ta.lniiu1tion.'in ~-he ui)P.~.r aquifer. wen samples and_ .. _ .. -· . ·· ··'. 
, . . · · ~ . <aquifer matrix. siffiple.s o<;·~~s in ess~~tially two ~ont~~ant p1umes: .. the· highest tot~l :_·, ' . . · , · 

:., • :1 , ' • • ' ." ' , ' ' , \ t ' ' -.· ' ' . ·' I ~ ' ' 1 ' • ' . • • • • ' 
1 _ ·1 "_ <~_E'f?' concentratiops ~ere :dete,¢ted at_ MWQ3 (1.~~000 ug/~.o: ~ou~~ ·2):: Thi~:wen. is·, .. 

.. · .. . lo'cated do\.vngradient of the· On~Site ~op.taiJ;mient Are.a under steady. ·state gr6undw~ter:. - · ·-
~ ,· : .: ,·,: : ffo~·· c~~diti6·n~ as· w~r~. ;pre~~nt. d~ririg t~e ... ~e-~b~c,t s_~pllng 'ro~rlo· ·cdrictucted irt 'May··< _ ., . 

·I· . -: _ .. 1~9q._;·.~enze~e, ~or'the.m?si_p~~-~as the r~ed?tru,nan~ co~ti_~ent c~mpo~n~. dete~te~ :_-· . -_ .. _ ... _ .-
-·: -~· -. ·. \y1.tlunthe BETX groupmg. . · , . .-- . , .· .. · \ -·, .- · . , . , · · · · 

I :1 . .•... ·. ·, ~hlorinate~ etli.;D~s ~e~e a~ Widespr~ad in t~ ~pper ;;~uif~r sa~~li; .J t~e B~~ ' , . 

. 1-._·· ·_:.·. __ ... -~·ro_~p, __ h·o~_ev~t, -6v~~~u. ~~rt~eiitr~~~9~. w~re_ g~n~~~ny:.l9~~~, _wi~h.th~-:pl~me -~.~~ter¥~<- · .... -.. _ 
: .. : ·: , downgrad1ent of th~ Off-S1te.Contamment Area (F1g'urel~l6). · -_ · · i · · ' · _ . . ~--.. · .... . 

. r , • ' · ... •. 'r_l _..., · • • ' • • ' . • ·• ' ,. · '• ' r ~ '. ,. ' .•.. J· • "' ' 

' I - . . · The ·hi~es( C:ricen~riti~;,; ()r ~h;oru;,.te~ eth~es ~e~~ d~tO~e~ ~£ ~16 ( 4,0\)0' ~gj{ - • . 
" .>' '- • •..•• : _l~.'o'~~d :2)_; ;~at ·_tb-fs"fo~aiio~n· pie. predomfn~nt ·c'~'ns'titue'nt -~oiripq.Upd-~ w'as <i~ i-·~·. : ·.": '. 

I. . ; · · · dichl~ro~;h~ne (2,~00 :ug/L~ with' chlo.rl?.~.than~·:a~ 1_,690 ug/L)> MW16 i~·located -: ··.' _ -~ 
.. · . < 'imffiediately downgradient .of the .Still Bottoms and Off-Site Cotitairunent Area .. Both' ri{ .: .. 
I· .• · ..•••..• .• ·. these~eas contaiO~? eley:te~ conce:iratioiis of the bOa~er C~19riiiat~d ethan~S. ' .·. · •. • . • . ; . · ·. 

I' ·-·· ·· _· ..... :·.·.-.fh'e.re~aipirtg.org~~--cpnta~~~rit:·groupings·_were·c6~ider~blyi~ss\videspread thaii". . .. ·. . 

_ · 1~.-. · · _ ._··.;the~ -~ET~ a~d- ~}Jlod~ai~d.,eth~fl~s :~ng, w.itli ·_exc~p-~io~ .. of th~ -¥~~on~s~,.;'~~.~- at . .- ~. :, .. . ._, .· 
', ,· _.. __ COJ.?-S,iderap,ly'lowe_r,concentr~ti?~~-- ··:: · ... :.' .···: ·._..- :, : ·. ·: ',. :_." _·_ · ;' .. · .. _,·~·· ... 

, I · · •. ' , Te~ ~~~~e ·~. ial~ were d~i~cte~ iri· on~ or m~te ~PP~~ aq~ifer welha~~leS at · . . . · ' 

J I .·· ... · · ...••.•• · ~:~·~:~~:~ct~a1:;·;ot:n~7~~=~:~:~?~:~t~:~~~~; ~i~11l~ie~:r~~~· . · · 
-. I ~-~ .•· • • _: . • ,· ,I·_ - , ' . :, . ' :_ ' • ' • • 1. \ ~ • 
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waStes or the odffini Municipal tat\dfill, ratberthatl 3q,ulfer geochemiSt,:Y. Appaiently, : .. 

ele'llat.id triice metal conceU.tfations occurred roost 'frequentlY \it samPles jJ01ll M:v\'03 ,· . 

a~d }.{\\'o4 adjacent tO the Oi>~ite (:Ontaimnent Are~ and }.\\\'o6 adjacent \6the b!f- .. 

Site (;ot>tainind•t area· "fr3.ce rohals dete~ed inClude: arse;n~, bariutlt. cadmin1ll. tOtal• · . 

.• cbfomin1ll. ~gaiese, roereu{y, nickel; pOtlJSS\ll~ sejen\utn. ~anadiilril. and ~;nc, . ' ' . 

. 
. . 

' . ' . 
. . . . ' ' 

. . . . '-: ... 

.. 

•.~· Lower i>.q,Ui!er collt,aininatio'nrelati~e to
 the ::vl'et a<\uife\' is limited, . , 

bOth. with respect to 'nature otcbmpounds detected and the. eJ<tent. Considerable '• 

. at'telluiiion' 0! contaminaitfeveb; d9wngradient oUhe lwJ>acted' area \s \'ppar~nt~ ·. · ··· .•.. • · .. · 

. . 

·. ' . ' 
. 

' 

. . . . . . ' 
. . . . . . .· ; ... ~ 

"fhe oillY TeL organiCS detected iil lower ·a{\Uifer lllonitorilll', we lis were: ch\oroiothane, ' . 

· bis(2-Ch10roethyl)e\her, and.4-Me\hyl-2-pefttarione, Tr!lc<: wetal concentrations greater ' .· · 

· than fiVe times bac;l<gtOnn!l wefe not detected in the lower aqUifer wells'. • .. · ·. · · . ·· . . . . 

. . . 

. . . 

. . . . 
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~· Priv.ite well. ~pl(ng was penorroed at eight \ocatjons"durli>g P~ase lfo! .·.· ..• 

· the ro;·and 21ocatioils during Phis• 111. "fCL,Volit\ks; seriii~Otitiles a11d p~sticlde fi'Cl3S . • 

• · vier!: Jl~l detected in the private wi:Jl ,;,U,.p\es. "fiaCe )llew.ls detected in private weli · 

. ,,nples included bariUJ'n. cadmiu1n. lea<\, and zinc .. "fhese e\eweilts wefe not ele~ated in · . ·· • • 
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The fate .and !lligtaiion of orgal:lic ·contanUnants io th• subSurface t:nviroiurtent cart'be .· · ·., 

. afficted by a nu!nber Of chemica\ an<\ pl>Jsical reactionS inc\Udi.lg hydrOlysis; qlud:ftion, . . · / 

reduction. ~olati\it.atio11i adsorption and biod~gradatioU, . 'fhe major i~aCti~!lS effecj.ing . i 

· chemica\ ~ansport in groundwater, hOWever, are sOrption (adsorption pluS abSorption) · • · i 

. ' and biodegr:idation\ olsen and pavls; 1990). . . ' ' . . . ' . . . . ... . . ' . . ' . . '. i 

' . ··. Gri;>undwater prO"ldeS a primatY'riiigration p3t~ay by which c~ntamiriiui't tni.nSportmay 

. occur.· This ·sec\.tori describe~ the p.otential behavior of· the id.CUtifi~d che!niCai .. 

coniaromants withitl the gtO'\t\dwittt\~ syite1ll· ' : , • . . : • ' · . . . . 
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-_:-.•. ,_.···rpro~gh.·app~itatio~of.t~h~ ~i~tri~~~i~n -c~~ffic~ent'(K)-t?.s~tur_~t~d:z~ne :~ol!t~ffii~ant·: .- -· ·· '.·.··~·-
-I' . ', .-. '' :ti-~nsport, a· contaminari(s .reta_rda.tion fact,or (R )_can be· estimajed.· The r~tarda~ion ' ".; . ' ' '' 

-~--·: ·fad~r d~s~bes the affect Ofcsoq>_tion)~ d~cre.~ing the r~~e of contaminant trartspori.-in~· 
-_' .. 1- · . _ .. : :·.the liq~i.d.ph~e ~elitive t.,o -~ ~oris~~at~ve -~(~o'~ea.ctive:si>e.~es (~_-= -.l) .. '~or-._e~'a~ple~_.· _:_- __ . __ .. -
· · · ·, .' · if.R ::::::: 10~. tP,~·-cont~ilant chemical inov.es··a:t one-te:pth the velocity of th_e· groundwater~_:: .. 

- .·--~·. " .• · ... ,,·(,_·, -' ·.~~---~~ .• -.-,;_· :, - ,_. ··:.'\-- ••• _:"" -:-... : ~ •. , •• '-·.'··.,· •.••. ·:: '•.J --,· •• ·.:·-. '·.··" · •. 

. I·. :·.:c_·.:. ·.~istribudo~--~o~f!i~,i~nt~-\v~;e'-calc~late.d,i~-; -se~~;~}- -r~~r.es.el?-~~t~ye,·c~n~ami~~ni ... :·:._ .:~ -· _:< 
' · ' c·orripoun9s-(Tab~e 6-i," ~I R~poit)'base~ on.t9tal organic carbon ('f.OC)-:c~ncentration5_ .-: ._ . · -.- · 'I,' : f<?r a_quifer soils_ ·? .. btai'ned, du~ing Phase I(drilli~:g· and :rro~·'ih~. cqmpound ~p~-cific .. ·'-... ,' " 

. orgariic carbon~par:titio:rlirig coefficient K:, (U.S. EPA: i986). ,. - . -· .. ·-- · '> ·- · · 
. '~::..~. ~·-·::_·~ .~· .. -.. ~-·-· s .. ·:. ·-:~. -.: -~, __ , -~ ~ .· ... ,: : .. ·. :-· .... · .•.. -·:··. -:-·_,. -~ .. -.. - ~: ·_ :_.. · .. ~ -~ .... --...... ·"'·· ..... _., .· .. ~--~.:_.~'-·.· 

~·;_ I ' - -.-: '-: Re_tard~tio,ii: fac~o~~; we~-~ 'caleul~~~d- bas~d o~'the c~lc~lat~d .I(· vai~e~. the ~quif~r 
,· . . . . ' ' i. " ' _. ·, ' .. ' ·, .· . . ' . . ' ' . ' \·' ' . . '. '' ' 

·:-. 

. porosity·(n). ~rtd bulk derisity (P):. Values representati~~· of upper and lower-aquifer. sojls .-·" · -., .. 1. . along the .e~t~rjl- (¥w07) and. western .(MW09). pqitiQn o.f the.S.ite are ·~u~~rlz~d i~' ~ .' . ·· -·,, 
· -:.· .. :1Table: 6-2>~f:ih¢ ·E:l·R~port~ ,.Itet~dati~n-fac;tors ra~ged ·fro~-1.~6 .. (ac~t~nej t<}·6i~·693 · .. ; -, :·, . , ... 

• • ••. ·. ·• · •.·... '<fCp~) for ~e ~nfi~ng_l~;~r a~ ~07,a~d, L.l~.( ~ret~~~) to3~;95s (PCBs) ar~09.; '.. : • ... : .••... 

' '1 .. ,·· ···: 'ft_allSport.velocities'•for ~he.~u-~~er aquifer.o,rg~~c.c~nt~mina~t~,·.~ere __ c~leulated u~i~g>_·.·.-_ .. ·. ·. ·' .,_ .. 

1

: _ •. · • • : the ·_cal~ulat~d range of verticaJ seepag~ rates· and retardaqon fa~tors.· The?retical ·_. -. · 1• • 

· . · -· · ·.:.··. ·. ·- ·. _transp6rt ~elocit~~s-across:_th~- ·confinlrig lay~,r .rangi.fro:m;O ftfyi_-(e~se~thiny imriiobii~): . · .. -.·_ . .- · ., . ~- · 

·. ··1 :·-: ;. : raf··~c]3_s~_~-~r.oss the· ~~t~re::si~e •• to o:399- ft/yrfor ace~o~e-_in ·:t~e_,vicini!Y_·o·f·M":~9.:, ~-_.:·_, -:_:: _ ···- -· 

, . . . ,·· · -assurriing a seepage ·rate of.OA6 -ft/yr. 'Therefore,'· assuming, the thic,rness of clay beneath,. ·. : _ ; I<> -:~I ~re~s~·?'t_cont~~ina.t~?-~~~~~d\V~te(in~_~li,e-.u~p~r-aqu~f_e~ to range-fr~th·:~ ft:\tb~:~s,·f~<:_>. _: · __ :_ .. 
. . . . ' -'P?te~tial ~_cet~p.~ nngrat1on~cro~s the_ cqrifimBg layer wquldt~ke~apprmamately'l5_-to .37 , -' -. -. ' .. . , · .. 
1

., :.· y~ars.: Given: the· capacitY of'. the 'c~'nfimng- layer j~· ~~ie~uate.-the nngrafiori oforg~uiic_ - . . . ' 

. .c. containinanfs, ~t'is,not sur?ri~in~ that opl~ mirior,C~J?t,aijlin~~.i?n bas'be·e'n.'d~te~t~d .i~ t~·~, ': 
· ·.-. ·lower·aquifer.· ..... _ ··~· .·. -: ._ . . .· .. ·_-. _; ·, .. -... --~ .. ·- . . -.. . ·- -1.: .'.- '-_. ' .. : --··, .·.·_· -~ _.'·-~-. -:_ -.. --. ';:- ... ·· :· .· ·_'- -.. ·.' _-,- .. :.- '- ·,~·· ... '.·· I'__ ; '-.' .-•• -· 

i ' ' •• ' ·_ ' Th~bret~cal -cpnt~ant tra:risp~>It ,velocities were also ca!culated. a]o'ng 'the .five upper . ,• 

· ··1· ·\·. ,·· . :_·: .. : aquifer_:_ir.~t}~d~-~~er ~o~'p~~h~. ill~s'irated -~n Figute_.l~ 13.: ,Shlcul~ied r~tar~~ti~nfac~m_s·;;. · :- . .- : _ '·· ._._ . · ~~ 
· · · . - ba~~Q ··.~~- 11PP7r; ~tqmf~r smls ~t MWO?; ~er~ us~~ .-to·. generat_e t11e.or,~~~c~l tr~J).Spo.r~ · · .. · . · (. :- ·' .- , 

.. 1:; : .. -.- .-': _ ~eloci~~e~_:alo~&-~Elo~_,Pat~ #5. J~a~culati<;ms· ~lpng th~·remhl,~rig flow;~:~~h~:~ere~:ba.Sed,..-, ·.· . , _; ·.- · _ _- ·:. :: 
· : _ _ / . on upper aq~ifer smls at_.MW09~ _- ; ,; ·, :· - ' - , '; 
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'Potentialaceton~ inigratio~ ranged from-·appro~mately .19.ft/yr along--A~~ Path#3 to·. ":": .. 
~ / • • • • • • • ' • "'- • • .f ' . ', • '. • ,_ ' • .... l •• ·... ••• ' •• , 

·' . 128 ft/yr along Flow Path :f!2. ~owever, aceton~ w~s no!· as prev~ent in waste and . '. 
. . grounawater samples as BETX, chlorinated ethenes and chlorinated _ethanes and _so does· 

' not accurately 'repres~nt th~ overa.V plume movement fro~ iq~~tified' souh:e ar~as; . ·; ... 

·' 
. ' .. . ·: '\: . ' 

I·· 
j 

' "'-.. : I·-
·. '· 

,._1.' 

I 
',· ' Benz~ne is the most mobile ofthe BETX compouiuls. T:rifl:sport,velocities for benzene' . ,' ' ···I ,, 
·, .-ra:qgefroin app~oxiffiately ift/yr'along flow Path #S<to ,54'ft/yr.along FiovJ·p'~th #Z.' ' ' 

:Based on -these transport velocitie~-, h would tak~ ·appr~ximately 25- to 19Q ye~s 'foi- , · - ·: _ 

ben_z-ene:· to· ~igratt:_.on~-quarter· mile.-downgradient, assuming- a?sorptio~·.is the _o~y: . . . · ._·I . 
atten~at10n mecharusm .. Ethylbenzen~, toluen~ and xylene transport velocities are less . · · . 

. -t~an half~~os~ of benzene:.' :his differe~c~· ~s- probably __ ~- contribu~in~ factor.tq _t~e, ~ : '1,_-·· · 
.. _higher o~currence of.benzene m-downgrad1ent grounclwater samples, m ·companson to. -

other ilEtx constituents. . . . . .. • , • · , . . . , 1: 
)~1-Dichloroethene is the 'mostmobqe.·c~nstituent of the·chjodnated.ethene_gfoup.··. · · -
T~~nspor~ velocities fo.r this. compo~nd ~ange from. 13' ft/Yr along·· Flow ·Path #3 to ·_, ·1 .-· 

.. 8S ft/yr along. F'.low -~ath #2 .. :The_ least~ IiiQbit'~- corts-tftuerit oftb~ .gn~up fs -. 
_, tetrachlorfo/ethene~_:velociti~s-~or this co~po~nd rang'e fro~ 1.?_ ~t/yr. ~ong Flow Path,-'·::··,. I·· 

#5 to 18 t yr along·Flow.Pat;h #2. 1,1~D1ch_loroethene was the most widely detected of · · 
' . ,, . . ' . ' . . . '·... .~ '.'· .. . ~. ' . ~ ,· j '_ .. 

· the'chl9rin~ted ethenes· which is consistent wjth.its r~lative_inobility: Howev_er, the 

. ch~orinate_d ethen~s as a gro~p ,were c?_nsi~~r~blyle~s~ _widespread t~a!l_ either t?e: B_ETxs : ·.- . _: I ' 
or chloroethane~· which, may suggest ·other mechanisms (e.g., "bihdegra<:laSion) ~ the: . 

· Prinl~:a_tt_~11uating factor. fo~~th~sgroup. -.~ . . _. . .. :_, 
I :.· - .. --.. . -' 

.·, 
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·I 
. . .. ' \ . ' . . . - . ' . . . . ' . ' '· . . . ( . ·~ -. . . -.' ' . :- ; ·. . . . ' . . . ' ~ 

. Chloroe~hane. was tpe: pre~omina.nt chl_orina~ed et~ane d~te~ed i~. the: upper.'aquifer. ·:.. . ' 'I,. 
-~. ·_ · 1,1-DiChloroethane was also detected~ ,_but consi~erably less ·frequently. The caleulated. · · 

transport velqcity for 1,1 ~diChloroethane ia~ge~ from 16 ft/yr along Bow- Path ~#3 tb 
•· l07 ft/yr. along. Flow Path .#2·, ~hich· ~s ritore _than ~o. times those for,chloroethane;·' . 1: .• 

~ '_5ft/rr (FI~~·Path #.s~·io·_44 ft/yr (Flow Path #2).- · · · · ·· ~· _ · · · · · · · · · 
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--~ 1:·· _, :-:_ · :- _ _- -~_e:·:c~~laie~· ~oriz6nicil- ~eep.age :~~i~_ i~ ·the _19~ir aq~ifer ·i~ ~7~ .fi/;..~-1?~.-th~o~~tk~~ . -~· . . , · ·. _. . 

·, -_:,- '',.' ' ' .transport velocity 'for chloro~thane in the lower_ iquifer,· was calculated .as.'22.3 ft/yr ' . - .· .' 

1

- ··1· .. · .. , __ ·., ~om~~~it~,5~~~ 'ft/~~~or.bi~(~,:chlot?eth~I),~the~~ Base.d .~n th<abo~e ~~-~es; it·wo~ld .. _. _- .> ', . ·". 
1 

• < ·.~·, ta~e approXIm(!t_ely 60 yea~s for ~hl~roethat:J;e and 73 y~~sJ~r bis(2-chlor.o~thyl)et,her ~o. :. . · ·.. _ · , · 

' •. ,·. , .• ·, :: :n;:;:;t~:J~:~~:~:!;s!Z'ngra~iellt: These estimaiOd ~grati~~- tim~~ -~~~me. n~ . · ,: .... _· 

~·· ."" -. ~, - ~ . ~- · .... . ·:· ,-,: -~--·- r ·, . . ~~ .. · ... : : J. • •••••• -·. • • • ..::·· ~'....:: .. ·.: , .•• -., • 

:~·~-.: _,--: --Mi~ati~~-·of~ont~~~~~h-~. no·;. o_c~~~d ~t t·h~·~ate o~ ~a~·~s_ca~~l~~~-d~-.'-App~r~~tly, 
: ·a tombillation 'of' fa~ors~ indigenous t~J the· Sit~, have.· serve~ to retard niigni.tion, With tpe ·. ·., 

' . ' ' , ' , ~ , , . . • . • • , • I , • ·. •' • , • • ', ' ', ' •' , ~ ' J . • • ' ' , • ·!, ' '• L ' • ', I ·,I.· -. _:. -~esult ~a~·. the bulk-of ~.~ntantiriants·ofconce~reiJlain ne~r s9~rce;locatiorts. · .. ·.·.·, ~· _ ~, _. _, . ·.~ ... 
···;·.: .J .~ .• -: . .-:·r'r··.: ... '-, ·_· .. ·. ·· .. ·. 1_<· .,_.··>. ·. r: · .. :-. ·. ~-· , , -_.) ·.- ;...o •••• ~ •• _·-, --~::_ ... , • •• :·· • •• • •• ·_·,· -.· • . . ··1· . _Evi_d,en~~ ~r~ed1:1c~i~e. ~¢.chlorination:a~ '~he ~-i~~ ~s,ap~ar~n~: Ch~o?nated.:·e~h~q.es: ~~·· · ..:' · · 
.·. . ~.·· . ·. c_hlorinated etbanes· are present with a :qon-halogenated· carbon sou~ce (BETX;_ket.ones, v 

· - · etc.Y u~<:ler anoxi·c. 'condi~i~ns.- .,.while- high .c:on~entr~tio:n~·· or trichl.6roetheri~ an:d · -_. ·, : .... ·-

! '·' 1- :. ·._ : . 'tri~blciroethapes_ w'~t:e··d~~ect~_d in th~;w~_te ar~-aS~ ch~~r~ethane; a 'prob.~bie de'gradatioh'. ' . ; ' ' . 
. . 'prod~ct <w~ tl}e'ptedoillina~t chlorlnaied' constitUent iii the d~wngr~di~nt irou.ndwater~ '. '. '.' <I'. 

. l' . · .• The, biod~i,adatimi' Of at~ b~~_aiSO been docume~ted (Bark~r\,;~ ~atric~1~8~; · : .. : _ · · 
-~-~ ·. : · . :Borde_n et al.,, 1.986~, _ho~ev~~ ibes~ in~e~~ig~ti~ns-,sho~ ~pX)'~-~Il: _is_ the .~dmary_ e.~e.~tr~n , '. -~- ... -., 
- · .... acceptor. Therefore, th_ese· c9mpound~ appear ~o degra.d~ more readily' unde~ aerqbi~ . .. _. -,. .. 

• , - - .: ...... c .•;. . ,· ·- ' ·, • : : ••. ' · ' · ' ;. · '. • • • I. · .,r •· ·_, '.·r ' · ... ' · · .. 

, . ·, ':. ,cp11tlifions_ (Bouw~r --and ·McCarty;_l981). :Ae,ro~iC degra_datio~ of BE}'X, likely it ·· , .. ·_. . ,_,. ·._ ··I ._·: .· · ·:significa~~ ~n. t~e va~~se a:n·d ~t· fqe ~at~r~ t_able~· ~ri _addi~io~. periodic ·~~ctu_a:~qns in ·, >- _ · .... · ) 
. , ' · _ . m-oundwater levels would facilitate OJcyg~·nation· of th~ upper aquifer. EVidence of-anoxic · .. -

· -'_ ·1· ·. . . -~ :co·~_di'ti~ps in .. ground~at~r: i~.~ediately a9j~~e~t t~_.:ihe:·~ite~ ~6~~ve~,,~~~·:~ri pa.rt· b~-_:·: ,,, . · 1 

· ·· .,' ·:responsible for tl;le·preqonunance·of.BETX m.the upper aqmfer (see SectiOn 5.5 of the .. · ., 

I' :,,··. ·: ',_:·I~· ~-~port}.' ·IA.s di~s~~~~~--o~g.~ri •co~ceni~at~~~. i~~~~ase• ~~h~\do~gr~dle~~ of th,e. 
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· · The cancer ,risk value is an e~timate-of an i~divid~at's lifeti~e likeliho~d of developiilg ' · · 
·:,.cancer over anq above the e~sting ba~kgrbun<.J'-cbance. of developing-ca~cer: ,~A cancer 

. rfsk, .(),f l, X' lQ-6, for -e~~mpJ~, ~ay be iiiterp~et~d a.~ ~ntn~eased. ri~k ·of one. i~. one -
million of dev~loping cance.r- over a person's l~fetirrie .. This-nskmay--atso~be··interpreted 
oii._a ·populatio~l· basis, to P!.edl'ct_-that o~~ additibrlal ~ase· ~f.·c_ancei. may ~~c~r'.ia·a. 
popul~tion of one milli-on people. .For rknown. or su~pected cru:cinogens, ·the .·1 -~ .10~6 'risk .. 
leveUs used·by l].S. EPA as' a ···point of dep~re''~: Cancer· risks which ar~l;etwe_enl X,·. 

I. 

. to~.6 and lx to-4 niay' or ~ay not' wairant remedi~tion, 'depending on :?ther risk 
. ' ,. management factors. . . . ' ' / ' ' . : .'' .. 
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· ~- 1.63 ·Potential He'alth -Risks Based on Current Land Use. . : , . . .. ' · . ( .. 
. . · The current land .use scetiario is a reas~nable ~brst case situ-~tfon that c'ould ~c~r- if the 

_ ·1-1 
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. site is left unchecked and urire~ediat~d ~ith -~0 action taken to'.rinmnze. a~y n.J.igration 

·from, ~/direct exi}osure to~ contaminants at tpe Site. CUrrent l~nd useheaJth ri~ks'-
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. I . associated wi~h exposur_~ .to co_ntaminated·- S_ite. niedia were' evaluated fo~ <;>ff-Sife 
·· !e~idents/trespassers, and on-Site--workers :at the ACS fa~ility:· _The as~umed degree. of 
. expos~re to popuhltions. from the pathways in tlie risk as~~s~ment is. baSed upon' co_nurion. 
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. assumptions which probably result' in ri_sk assessments. that are toniervative:. ' .· , . ' 
'. . . .. . ' . : - ·; . . , ' . . _·. . : .. ·. ·. •' .. ·, 

Off-Site· residentii were considered ~o be e~~se~ ·to. _c~n~3;~i~a~ts 'rele~s~-d t~ ·; · ' . . -1· 
groundwate-r and aii under currentland ·_use conditions~ Altllough these exp~sure~ we~e · -. j 

. · · creite·d_ hypothetiCally forth is r~t)Qrt, it is n~t' inconceivable that ·these conditions m~y-be- - __ . . 1 
. ·. · ~ealize_ct in. the fum~e given current .land u~e conditions. Risk to adults ~md. childreri was : _- _ . 

_considered: .sep~rateiy, as _~as exjJOs~re ~o· ground~~ter· from· !ii-~ _lower. and- upper-- · - -- -·1 
\. ' aquifers: Risks' to off-Site residents whichr might~ occur if off-Site resi~ents· were actually I . ' 

• ·exposed under--this scem1ri~incl~ded: . . .- .: . ·. •- · _ ,. . . >" · : , - /_ . · · · 
. . •' . . ' ' ' / ~ ' . . . 
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A total cancer _risk to childrel! _eXposed to groundwater from the upper aquifer of 
4.9 X lQ-2, attributed -mainly' to dermal exposure to benzene.·.' , - , - . .- - . , .. 
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-A. total_ path~ay·HI for off~Site .·residents.e~osed· to contamirtants in air· and . · 
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1:. _' · . · . : .. ·. .· .. ; \·. i~gesti~ri ?farseni~· __ an~. bi~(2-chloroe'thyl). eth~·~-- from gr(WJ1.d~~t~~·: -~-· : . ·.. , _, __ . .. · · 

.. ,:·· . ,· . . Site trespasser~ were assumed· to be ~xp9sed 'to -~on.tahrln~nts. ~~m· .scinace,soils; -sulf~ce . ·_ ·., · . 

. _ 1 ·; . · . . V{ate~.-· seai~~~ts, ~nd _fugiti~~~ ciusts ·and -~o-latll~~- a~_~ntifie.d .risks. for this scenari~· .. .- · :. - -- :. 
: · · · ·. : - . · ipcluded: · <· · - · · - · ' ... .. · · · · · · · · · 

~ ~. ' : • • • J : ' ·,_' • r .' .. • _ ·: ·. , _ •• • ' ' 1 " ' • , \ • ', • .. ' • '• ·- .'" • \ ' ' ••• , \ • ' ' < 

< i ~ ' J ' I' 1! , : '• ... " ..... I 

0 

•. ' • • 0 " • • '< ; .._ 

. .'·I·· ', ·_ .. >: -~ t·o~al--m ,fq~- all·p~;hw~ys of i.s -~- HP,: ciu~ 'mainiy .to'•inge~~ion.·, ~~d- ~~~~ :. 
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I :·.:.'.' ;· _· .· <-contactWit~b,erizene,i_nhaiatio'nofyqlatil~s,.and_expos~retoPCBs.: , . .- .. · ~- .. ·· 
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, ·The 'purp.os~ ·of ~tli.e sc~eeO:ing proce~s is ·t_o select ~ limf~-ed nmnbe-r of promising 
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·. hlte~atives or to eliplinate it. from further cot}Sideration. Critefia ~sect' f~~.~screehlng of 

. ;. 'the opt_io~ in~hide effectiveness, iinplementability, ~Il.d cost. . ; . ; . . ' 
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... is ~valuated' cons'ide~ing: end results; i.e'., the ability. of the technology to meet the . ' 

' .. .· . . ..... ,. .. . -

remedia~. ac~ion objectives. . .. 

-· Implementabilit)r .is 'evalu~ted cortsiderlng the te.chiu¢a:l and ·instihHionatfeasibil{ty .·or· 
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_ Site conditions. must_ be cmnpatib~e· with the feasible' range· of a given tech~ology's . 
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'surface water'technologies is pr~sented below. , · · - · · · ~ . :; : . , .. · · 
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., 'would_. he' app~opriate ··ror .p.rop~rties·'·within .. pdteritfallycontatilim1te'd 'ar~a.s.:; The .. l;·:·,.,.·.~~} 

... :1· ·.:· .. _feasibilitY ofthis'·d,epends _ori,\vhether_the ·u.s~ EPA/St~te/CitY·h~ this::auth.ority.anp_.is· .· . 1 

. ' ' : '·WiJ.~ling,t~ 1~pose':restrlctions;O:f~oth. of these.inst~tutjonal meaSures wilJ be I;"etaineCi·,for' ·. ·';; . ·. 1 
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f> 2:4.2 Groundwater Contrurim~~~ . .·.. . • • ' ' · · · · ·· .. ·. · . /' . · •. . •• I 

·. .;, ·. 'aro11nd~a,ter· .~~nt~o~ .~~th?ds f~H .inn/ n,v.~ ~ateg~li~s:··· .. physidil barrler~--~d ·hydr~uli~, · ·: ·_ ·.~'-, -:· .: ·.\ 

··: ~ 1· < ..... gradie~.t coJ]trol,._ · Phy~kar bard~t:s. ca~(be .eff~ct~v~ in .. controlli.ng 'the · ~overnen~· of ~- :. · ~- .. · .. · · :. l 

. . . . . 0: ·, :: gro~ilawater ailq its ·~sociateti' c<;>ntarnirt~nts 'by pl~cerne~t .of -low 'permeability ·b~irlers ·:·; ·. :_ . · · · · · ·' · 1 

: ~ I······ ...... ·. : , :~::i~;:~:;w~~:r ~~war::~::r:~thr~;:~:dr;::~~i~i::J~~~;r ;a;~~4;:~::~!~ ........ ••; ..•. · .•....• · ··.· \ 

'· , ground,waterextra~tion;·or·~c~mbinationo~the~P·,· <. ·. ~·. · :··· .: , . . ~: . .- ·~-~ . 1 

. -1· ·:-. . .. --·_ :. -~, .. · '"- ... : .>: ·. :··.· .. ; -· ... · .. :.· .. -.. ·:\·:. , . . . . . .. , .. ~ .. ·· ... · · ... : 1 

· : .. 2.4:t:i ·.:Barriers·:-.Both·'borizO:ntat~nd yerticat''barriers·are unde.rconsiderationfor the · .. ·-i:··· ~ 1 

··'·I·.· .. :,~·.: Siie. Low:pe~~~bility ~t-off.wai1~·9r cliv~~sidns:~e:i~taii-~db~Io~ .. ~burtd<to.·c6~~-airi, .·. ·,.... \ 

. . : .. . .. · . ·captuie~ o/ redireqt gr~uridwa~er :flow ~the Vici~tY 'of'the.Site:. ·sh.lhY :W~lls -~are the. thO~t , ~-~-- · ·.- · 1 

· ·•·1· •. ·• .. ·•.· ••. ;%:~~i::·;~~:;::t~~:~ ~i~a:~:;~d::; ::::~vz~~!::i.~~! :;:~~~;~JK ·.•. · ·· · ·. :· · ·· · · I, 

.. ·. ·' · · lniitrire.is bl~rided:·Withthe bentonhe:slur:r)r and' placed ilnivertical.trerich to forin'a.soil;.;. • \·-~.- · \ 

;.1:· ... · . .-.. > .. : .~ent_oiljt~ .. sl~fry-.W·~ll--. ,Jll.S<?ID~--C~~S~ 't~e _tr~nch:~s. ~X~a~~~ed und~r·a· ~}urry of.p<?,~l~nd. ,. .. _, 1 

· · , · .. cement, bentomte, and water; and th1s.miXture IS left m the trench·to ·harden mto a'· .· · .. 
1 

'

. -~. ·. -: :·: c~~e~t~be~tonit~: ~·lurry. ~~11. _:At ih~ ··ACS Sit~, 'the' d,epth> _to 'the_ clay.~qui~~~d ~s. '; . ' ". :'·, \ 

· . . . :conducive :to ~he i.mplen;teritation ~f slm;-ry ·'Yalls .as ·a vertic~! barrier, to prevent off-Site.· ·. , :, ·: . · · 
1 

t --~:· . . · 'grori~dwater, flow in the·. upper aquife~. Sl:qrrY walls key¢d 'frit~ the lov/perrneabilitY. clay~ :, .. ·. ., ' . , '.-
1 

1 . ' >' .· 'aquita'rd: a( a' dep~h .. -o(approximately .25 fe,et y.>ouid'"afso be, effe~tive_.in redl..t'cing ' ... _·. · .. ' ' .- 1 

, • . . ·.· . . . . . . . . . . ; . . . . .. . , . 
. . · . . .. · .· . · , · · ·. · · · · • · · 

I 
1 

. . . q~antHies of:waier.'to 1;>~ p_umped as a. par:t o£ a .pump and trea(altemative. Slurry __ w~lls ·: '... , ... ' ·. . 
1 

... · .~.. ·:~il-be· retained f?~ atierpati~es. developin~nt · . :: .. ·. : · · .-_ · · ' ... ~ · ... ·. · , .. , .~ ·, ·, . 
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· :. Grout clirtams.are s~bsurfac~.hatriers cre~ted in_unconsolid~ted·materlals·by pressur.e . 
. - irtjection. Grout b~rrie~s can be many. times·more_ costly than· siur'ry walls -iiid are · 
·-' 'generally incapable of attaining truly low 'pertPeabilities' in' unconsolid~ted materia,ls.: --' 

. The.vibrathig bean:l.method-place.s grout so as'-to gener~te a wan: .AS it:is:difficult_to ·-

. :ensure th~ int,egnty 6f a- gra,ut turtain or_·~ vibrating be ani 'wall, 'these techpologi~s wi\1 

'.I 
-~-----. ._. 

' . 

' not blretained for 3.Iternativ~s development. ' ' . -' . ' - - ' >- : : - ' ·•' . 

.. ---·~··· ~ . . .- - . . . . . ' . . 

'' .. 

I.n. additio~ to' slurry wall and g:routed :c~t.:offs, sheet p'iling'can,'be-use'd to form -a > 
.g{ou~d~ater 'harder.· . Sheet pile~ ·can ·be mad_e of: wood~ .pre-c~st ~oiictete, ·or -~te~L. - ··· 
. Wood is- an ineffec:tive w~ter barrier~ ~hbwev~;,--and _concrete is. use.dpripia~y where; ... 

- '. g-feat str~ngth is required,. 'Steel is bften the' most effective. form of. gf()U~dwater cut~off.-
·~ "In-terlocks. between barrier material. ~ay he difficult.to seal.' This -technolpgy is not. 

'' ' ' -reta~e<;l because of high asso~iated.'c6sts and u~predictabre\~·aiJ int-~grity. ·:''' ''''' . " ' 
. - .· . . - ' . ' .... ' '· ·- .... 

'1.' ._ ...... 

I ' • I ' ' o ' ' ' \ ' • ' ' ) .'· • r ·• ' ' , ~ ' ' ·:, ., ~· -.. ' ' 

· Bottom-· sealing, refer·s_ to techniqrteS used to place a ·horizontaf' barrier .beneath an: : 
, :~xistiJ?-g ·Site'to.act as ·a· floor ~d pr~~ent ·do~~a-rd inigrati~n of,<:ontami~ants. · B.oth 
·;'block disphice~ent and 'grou't injection boitom'seaiing process options invoiye- vanations ',: ·. 
,. of the. groutin:g t~chniqt~e~,as described. above.···Th~se t~chnoio~~s are_not retained-for-

'. ·.alternative' development-due t6 ·the diffirulties -with '3Ssurlng the integrity of such barriers· ·-. · 
. · a.n~ bec~use the_ Si~e already has a~ effective day iayer berteath it... . . . · · · :· '· · · ·- ,, -.-. 

'.,; 
) ,, -

· -2.4.2:2 Gradient Control. Injection -is used to' develop a. hydraulic barriei by creating' a ·. 
m~und in- the-water- table.· Water aan be injected inio.:ihe. aquif~r--llsing .. wells, .tre~ches, ·. 

. .. Qr seepage basins. The 'high, permeability pfSit~ s~ils .. would ~ake·-this- techimlogy 
dirfteultio imple.merit: .A high ~olunie of'water·~ould be req~ired.for injectip~ and it is _. -

· · · ·likely ·t~?atthe injected water. would· .dis~harge di;ectly- tb the s~rroundinkwetlaitds as , . 
opp()sed tb ~o~n~ing, -.I_Iijecti.on of d~~ water to .the aquifer~ alfteth,od_~f gradierit. 

- ' -' co~trpl is not' con~idered 'viable~= and is n~.t retain~d for. alt~rnative .development~·· . 

';-

. Reirij~ction of treated ~~undwater;· how~~er,- couid be used as a form. ()f.~.o~hdwater 
flusJii

1
ng to both enhance. aquifer clean~p and Ininimize the dewateririg of she ~etlands·,._.-
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~, 2.(2:3. Ext~acti~n /Coi
le~t'ion~ -G'roundwater·· ~xtraction, is.~

- method of cont~qlling : ' .> . :. 

f -' . ;, ::gro~ndwa(er'-~ov~m
e~t~ ~hll~ rei~lO

:Ving' CQnta~~anis._
':· ·:w~ns_ and ,tr~nch~~··_;ire ~OS~

 .. ·. - ·:>·. '·.-·. 

i 'c corm,Tionly us~d to' coflect.grow!dwaier.-' Trepchesan~
.ID<?St effective for low perm,eability' ' ;' . . - .. 

1 .. · :, ··soils',· b~t-.ar_6:·a
lso_,used iii 'hig

~er.p_ennea1Jilit
Y sa~9Y. s~il~: 

lf-wells ~~used~ the_· ~igh _ .·. ··.:· ,·.· .. ·._· .. · . 

. .' ·. . p~i,ll~~bility o
f .the ·Site sqils S\}ggests .tba( an array of shallow :wells_. plac~4 so that_.tli~~r · , . . . . ~--

. ··. _ -: ~ones .of. infl~e~ce o~e
rlap ·would provide· an· effecti~e: extraction 'syst~~·.- Both syste.ms . >. . " . 

I · _. · '_: ·:.: ~ilfb~ ret.aine d for ·a~.t·~~-~~dves · dev~I
opfuent: bet_aus~· :they :~at¢ _ tl,l~ m~~~ ge~era:iiy ~· 

, .··· . 

~·-. '._: -_. effectivean~re~
(i'i1y_i_mpte1D

.eniect-grouddw
ater.extraction

.de~ces·ror·thi
~site.· _; .. ,_ .... . 

•. , · ~ w~ll poini arid h~adersyst~m ~oUI<I als~pQte
ntia]Iy be ~sed: Thi;~Oilld proVide · · .. · .. ·· · ..... • .·· 

· I, ·· / .••..•. ~~:~:~t~~~::'£al:~:
rs~:~~:~tl:!ei: ::~~i

~~;~~=terian~e On pu~ps. The.·. ·' · ..•... , . , 
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. · ·.1'·_·.~' :. : ·.· <~ zA.i'ni
r~~- Gr~-~~d;~ter ~n

d_S~na~~-:Wite-~-Tre,
a~meil.t . _ . :. ·: · , · 

. : · . : · · : ~. · ·- · · 

.. - ... · ·.··.· . ·v:o.cs, svoc~ >ali<:Lmetals ·were detected,-in groundwater. samples~ . Groundwater· .. , .. · 

-·I··- ··: , -. Jr~atm~n.t~~etbods ~
~11' b6 -~Hvided. irito thr~-e catf~gories

::· bioiqgicat, ~helnicai, _and·"._ .. '''! 

·_ · . .' .- ·_: -physical.~- Some-·level._of tr~atm~nt wfll.probably 'be required prior to a~~- dis_charge, 'in- . .' 

.. order _t~ -~ttaiiJ. e~u~
nt Hhii'tati~~~_. 

Trea!ed ~fflue~t f~.om:t
he .J>ro~esses .described in ~the .... , . 

·I·· .. ·.fo}lowing_'settions. may b~ dischargeq via 'iecharge :weits, to __ the upper. aqui.f~t:, _t~: T
urkey.'' . •. : : .. ~, .. 

. ·cieek via·~6nve.~tion
al-pipeline c;trid··outfalf,.t9 the w~_tlan~~ ~est 

~f th~ Site,.or·io ·3:·· · __ · :-_. ·,<.-. -_ .. ·· 

. . 

.1·· :_' -.. ··~·- pu.bHcly-o\\rne<I
-'tr~atJllent work~

 _(PQTw)~ :;Discharge ·to· the 'POT\\:' tn.ciy .requir~ ... _ . . ··: 

, ·pr~t~'eafmen
f. All ·.fo~r methods' a·re ·. ~ppr.6pria.te' 

opti~ns .fo·r~
-c~nsid~raiion.-

for .. · _,, · 

.. ·.-

• I .. · ' · · ·. · ·. gr;uild,..i.t~\lreatm~n\ .x~(e'1's' arid ~I b~ ~Ctaifled fo~
 OJte~#ves d!W~!Qi

niibi~. ' ... ·· ·. \ · · .. ·• 

'· ' . 

.. ~ . . . . . ) . 

. . ~ ~· .' . - - , ·, . . . . . . 
. · .. , . . . . \ ' 

., . ·, ' :, . . . , ; " I. - . • . . ' 

I 
: --- .Dischaig'e: to the' POTW ·would resulf in an increa5e in\ hydraulkloading:_on the Jocal.-, ·' 

. . . · ·· . plant ... _ Vola~ilization -~o~Id b
e .th~ m:~jo~ :rate of· VOCs _at_ ~he, PQTW, ~nd s~p~tantial . _ . . · ·'· . , 

: ~- ·. :.'' --·~- . :. r~'mov~i- ~fficien
cies may be. ~btained~ ~ven·.ih,

ougb tb~. ·plant ~as not -~pe.cifically.'. ·._ .... ': '\. :_' 

··\1_.·-_. _.. · · .. · de§igned·f~rv
pc:re~ovai~:J\lt

b~u~h discharge'to ·t~e .pbT\v inay -n~t be·appropdate ,_·_·_.·· ... ·· -:··.·_: 

_ .. -. ·: . ·· ·· . .-~~<:~J.Ise of high .:hydra11l~c')o
a~ings· ap~·-_e

levated\'OG ·c
oncentnition5;it: may pecome.:--_ . · •. ··· ·:_ " 

:.I· ~: :. : . , ' ·-r~,~s~~le_ .:if. ~~te~ qua~ti
t~es. ·a_n~ _:o·c.-_

~t?~~Is ·a~_e i~wer
e~ ih ti_me~- Th_e~_~f~r#, -~his 

· · · 

· :- ; -' ~ , ·di~cbarge o
p~19n1_~ :r:e

tame~ (or ~c<?ns~~~ra_tiOn
~- · _, . , 

_ .. : _, 
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·- 2A.3~ 1 Bioiogical Methods. -~erobic biologi~_ degnidation'_is potenti~ly applic~ble to; -
.. -_ trea,tinent o~-BETx compo~nds, -as ~ell a.S nunierqus other orgrurl~ compo1:1nds, found- ~t 
· this Site~· Metals ar~ ·not- tre~ted._using biological pro~es~es.· Ae~obic _:degniqatiori ··of· -
. these- compo~'nds by -methanotropbiC ba~terla has ·be~n demonStrated. R~~ctiori 'nites . 
-and _midobial grqwthkinetics-ha~e n~t beenw~ll~d~fined for aerobic degra_dation 

- _processes. :Reactor coflfigurations are b'eing developed arid assessed,_ includip.g a ru~d~ 
. , ~ . . . . ' , , . . . . . - . , I ; 

·film gas""permeable~ membrane _systef!I (Woods, Williamson· and Strand; 198?), a 
. co~_current ·flow, packed bed; gas-phase 'continilous: reactor.(l-iti~an ~t- al., 1989), and -a · . 
. ;cent~r downflow~- ~~lar space- upfl~w column (P_ntcqard, 1989)., Laboratory-~and pilot -.: 
. seal~ shtoi~sw6llld have. to be cond~cted to dete~ne_ re~oval ra!.es,_-·biological growth -
klnet~cs .~:rid nutrient-requirements. _-: · : -- ' ·-, ~ ·· · . . . - · "- . · · · 

-.' :. '. . ' ' .. ' ,·_ - . ' . . . ' . - - . ' . :- . . < . ' ; -
AnaerobiC treatment c~ri also be used -to reduce contaniinants -in Site grotindwate_r; 

. ,' 'Anaer~bic' degr3:dation pathway~ have been publls.hed fo_r arorhatic and' chloririatecf 
.solvents·.- .The rhechanism for anaerobic transformation; ~f.the compounds of concern. is 

· not, well uhders~.<;»~d~ . Studies where tra~sform·ation and.degradatiort h-~\,e· be~n 
.. de~onstrated -~1-wtm! c'onducted und_er conditionS where :another·'carbori 3Jld energy . 
. so'u_rce' wa~ available (e.g.~- 'ethap.ol, ac~ia_te• or :natunilly~o.ccurring sed_inieni ,organic-_ . 
m~tter).- :r4er~fore~ a carbon/e~ergy 's-ource and nuttients':would :hav'e to b~ provided:- '. 
Both·- aerobiC and- ana~robic- treat~ent h~ve been retained -b~cause ofth~k dewad~tion-. . 
,~~~>abilities anq pote-nt~al appiicabiliJy toSite·co~taminants~- ". . . __ , _ . 

. ,·.·,. ' ',• .. 
~. 

• • • ~ t ' , , I • ~ ', 

.·: 2.4.3:2- -Chemical, Methods. -Conventional chemiC'ai treatment methods such as 
.• '·" ' . 't. . ' ·. ' . . . . ' r' ·"' • •• • •• 

· -, ~oagulation,~precipitatioil, or reduction would not be .effective in VOC removal, but may· 
. be necessary·as a p~etreatinentstep for metals pri6~'.to -voC.-treat~ent:- Chemical .. • . . . . . . - . . . ' ~ . . ' . 
· , precip'itation'inv:olves 'the addition of chemicals to adjust pH to 'precipitate inorganic . 
~~tals from sol~tiori~, -Prior-to- the settling of precipitated -~olid~, it fs -,ofteh necessary to -

._·add a .coagulating agent ·in md~r to fl~crulate solids wliicli ~e suspended iiJ. ~ol~tion: -·~ 
· .·,·p~rf.()fthe ·p'recipltatiori pro~ess,it is often-nec·essary to add ·aredu~ing.-agent ~hicl~. , . 

alters. the valen:c~ state of certain 'metals (e.g., ~hromiuni) in order~ to make' them more -. 
_,amenable -tQ precipitation;-' For- this reasoll,.th~se .technologi~s ._l)a~e beer{ retaiped a5 .-
, treat~enf alternatives bet~use :of therr potential pretreatm~nt -application5. - ·. - · · 
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··; . , ·. . ·Photolysis/OxidatiOn; Oxidation· using ozone and/or hydrogen ·peroxide is· a:· promising . : , ·v J 

, -I· · ·.· · :· · · .~11ernkai~ ;r¢atm~rit: t~chri,oiogy. · In ~th·i~. proce.ss, ~oz~me.a:b<itor ·liyd;ogei{. p~roxide · ·ar~~- . . ·· ' · · · :.· .1 

:.. . . · ·':: · .~ontacted· with 'c,ri~t-~~~ted water.in a r~~ct_o~. O~on~ d~~-~rripos~~- m·_wat~r· to fotm·, · .. , : :_ . · _.. 1 

hydr~xylradica:i~,: wbkh react.With :;Various organiC ~o.m.p·m1nds> .Chetnical.doses.'a~d :. . . . ,';) 

" OV~r~l readi~~ rat~S-)IlU~~- .l!e 'd~terlnined .eXpenmentally. for 'a partiqiJar' effl~¢nt 'wa~er,. • ·.·:·,! •. . ; • :··1 

:. : . : . . . ' because of. co~p~ting oXid~tion ~d freepidicar r~acti6ns •.. The ~xi~a.tio~ .pro~es~ ~a~ f?e ., .. :' . ' ' 1 

•. >.1 . · ·. f~ll~:Jw~4-~!·P.~oto~ysis, th~ p_hot?d~gr(ld~ti-~n __ ~f c~ntamip~ts·usi~~ ~ltra~~let_r~qiatio~:. · · ·\ 

'· · .. · : · . ·. _ .. ?r p~l~ solJents, to,'f~1rt,her remove .~rgaruc compounds .. Metal~ are,,not treated by th1~ . . . ·, ·:: 
1 

· · I :_ ·. -.__.- .pro:c~s~: ~oth t}J~. ~-x-id~t~?n and p,bot,o~ysi~ tec?riologies· are :~et~in_ed :~u_e ,to -~~ei~.: ,_. ·-. -:-~ 1 

.· ; .·.· . _ d~mopstra.~~d~ffe~:~Y~~e~s 1n co~t~nan,r ~e~~~~t?n~: · · , · . ··: .- i 
· 

r . , . · · ·:' . 1 

•.. .• . 2.4.3.3 i'b~i~~ Met~ods. Jihy;i~me~~sth~~ eval~~ted include fre~~ t~chn()logie~. , • ; .. . .. . . 
1
, 

. ' . ' ~ ·-scieeniqg/filtrati.ori,·jlir/steam; stqpping, activated'. carbqri·:adsorption,: reverse. o,smosis;· '-'. ''. . ::- .. ' . '1 

1··. :· · · .io~-exchange ·and spray"e~~porati6n . .,: · · · .. · .. · · < ·.~ · · · · .· · ·· .. · . ~ · ·:'·. ·' ·· 1 
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·· .... I'.:. ·. · .. · i: _.F;reeZi~g Techriolqgie_s., Fr¢eze·~stallizatip~ ?pere1teson tpe priri~ip<Il~that.whe~$~~er-·· ·- ·. · . .. · ·( 1 

... · . - .. ~ ,fre.ezes,the)ce crystal:strucnire,that fot!ps.miturally e~cludes.alt c(>n.tainjpants.from th~: -.,: .... ' .. . 1 

· ~- ... '. . : · .. w3:te.~ -~ole~~le ·m~t~.~· ~-A versi~n·_-of .fre~~ie\_~ry~ta·lli~~ion t~~~ ~ire~tl~. i~je.cts. the . .' ~ . , _ 1 

. · .:· · refngerant mto the waste ha.s been developed ... The proc~s.s; .. qccurs· \Vtthm a. ,.: · · 
1 

'., .. ,. ' :. ?)'St,aliiz,atiort' col~mn~· ~e·sdpar~ted.·slrirry liquid,is':~em~vedfro~-t~e: ~ystem:for;' ;._ ·. I . ,' 
1 

· ·. 1 .. _: ·. . .. disposal. TI1is iechno,lo~ i~ ,theoreticaJiy· applic.able to_ bo~~ or~~~c a11:d ino_rg~itic __ · ._: . . . :_·, .· \ 

'' ;.: .. •'; corita.:riD.nants presendn aqueous'wast~ streams: : _Thjs technology' has not been retained- ' 
1 

1 · · .. -~in~e iisabillty. to effectiye~y. trt?~~ groundwater·. cont~ining 'the .~at~ 'and ·concent~at~o~ ~- .· - .. ; ·~ :. : 
1 

: . ; :.: of vos~ ·,ahd. s\~C>cs' at the_ ·xes. ;~it~ has not 9ee~ ;de~OJ;~strat~(I' at, ei ~~er t~~. ~aporato,ry: ' ' . ::. 
1 

I 
: · -: or fie~d·: scale.- It ,does not .offer ariy ac;ivantages over<proven ·t¢~hno,logies·:which have ·~ . . 1 

.. · '' .' .. :: be·e·~l 'retaiped '~in.c~- c'o,ritami~ants.··w.o~l.d only 'be iransferr~d fr.oin· tine. m~diu~~ tb::.' ' . 
1 

•' 'anothe_r ~d~o(de$troyed: . · .... , ·-.·' . . · .. : ·. / ·. ·:.· :;;: . ··~ . ., ' ' ·. . '· .. ·.~ _: 
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_.:'1,· 
.. Air/Steam Stripping.,~ VOCs are conventionally stripp~d 'rro~water:using_air'ot stearrl in ' ' .·;·I" 
· ~ pac_ke~ .. colu~. · ·w.ater ·is p~rilped to the top -~f atower: packed ·with. a:high §Urface · · . 
· ·are~.; high: void volume, and in~rt pacJcing material.· Water trickles oye~ the· p~ckirig and 
· is discharged at the bottom or' the· towe~; ·The stripph1g gas is· typi~atiy introduced :at the.. · I 

.bottom of.the tow~r.' Volatile,contaminants an~:transferred from the ~atett~ -th~ ···. · .. 
stripping gaS. 'Forso~llte·~ ~-volatile and'readil~st_rippabl~·as.·th~ Y9Cs.det~cted~at ~?e , . _.

1
--~ 

Site, at ~he .coilcentr3:tio~~ anticipated, aml?ien~ temper(l'ttp'e stripping with ~r is . : . ~
.generallyus.ed.· ·Ai~: polluti<m: controls may b~ re,quired: Th~ effectiveness of thi~- , . . 
technology hasbeeil.well de!JlOnstrated at numerous othe~ Site~; Air strjppirtg woiild _riot.· ·I 

.,_·treat metals or· PCBs.-· :This. t~ch~ol~gy ·is retained· due ·primarily to .it~ potentially 
~ ' I ' : . • • > ': • ' • ·' ., ' .' ' , ' ' • • ' I ' ' • ' ._ ·' I' , . . . ' ~' ; : •: > .' • ~~ 

acc~ptable _effectiveness and-lo~ .cost . Steam stripping may be more cost effedjve than-
air. strippin·g du~ to ~th~. pot~ntially high voc influeqt con~entratiohs tha(ITlay. be 
encounteted (i.e. in excess of approXimately .fO.mg/1): . _ . ·' ' . - ' . . . -· 

' I > 1\ ·, - _., ' ' ' ' I ' 

. ' ,;. 

· . ·"Activated Carbon> Adsofpti~m: Activate.d carbon adsorption is alsd c~mmonly;used tb; 
. ·. :remove: o:rganies :frqln water .. Most fre.qtierttly, grari.ul~r 'activa.teq carbon beds are tised~. 

. . , ... \ . , . . -. r·' .' . 

· · -Contaminated"· water flows through the carbon·bed and cqntaminants .aie .adsdrbed on 
the carbcm.' The process is cap~ble or: reducing VOCs ·a~d ma~y .sVoc~ to.les~ thari ·.-· 
detectable.lev~ls. When the capacity· of·th~ carbon is exhausted." th~ be'd is taken out of. 

. '· se~ice. The "spent .carbon' is usually either regenerated~ dispo·s~d of in~ lan9fill, "or~ 
incine~ated. -The 'c11oice of. carbon handling ~ethods depends largely.-: on the· types an9 . 

. . con~ent~ation of contarn~nants. and t~~ econo.mics ~f:regen'e~ati~~ vetsus dispos~l;~r· 
de.struction .. The effectiveness of this. technblogy f_or :VOG re~oval h'as been 

, de_mon!itrated oat several Sites, and . the. technology. is th~s ~etained_.: C~tb~ri :ads9;ption ·: 
imiy ·also-treat metals and'PCBs p~e~~nt in the- ground~at~~. , · . · · : . . ·· .· ·_ .< · ·· · 
<.\_ '' ·' I '·•' :: :-• _" o' • I .' ' .' 

:. 

·· Reverse ·osmosis. Reverse -osm~sis (h}rperfiltrati~n).is ·potentially ·applicahl~:·for the· · 
removal.of VOCs .. ·A semi'"permeable merrtbran~· is used t~ effect. a. separatioJ;J. of s~lvent. 

. (water,-· in this case)~~d solute'(e:g., TCE or b~nzeiie,.fn thi~ .case)._ The pore size.in. the·. 
. membrane is .sucli 'that \J.rater pass.~s th~ough mor~-_readily'.th'an the contaffiin~rit:. . : ' · . 

· ··, Co,ritaririhated water is- p~mp~d_ under high· pres.sure to lnem~rane~holding~cait_ridges.' 
Water with- low' conta.rill11~mt levels passes· through the ·m.e·mbrane. (pemieate stream) 'arid .•. 
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·.• ;1 ·,_ ·,· '· ,·'. ''\ ' .. , ·,1. --~:-.·: .• ' ·,·_i.·~~~' ,· 

J · ~: . . ·.· ·. a·~rin~~ntt~tedaq~e6u~ .VOC ~b1~ti~~- (~on~~ntiat~· ~~~~), r~~~~: ~n the .~r~s-suni~d · .. :· · '---~- · _·: 

· .. · ·- side. of the ·membran~.: .·A -~onc~·ntrat~d -reject 'str~am. niust · there-f~~e b~' managed·. · The· . · · · . · 

I···.:.·::'.· .·_r.el.atiVe :P~~portit1ns.'o~_:·p~r1De~te ~~4 ·conc·e~~~-~te·· dep~~d,:~~:_~o-~u~e·.~r-~pe.rfies, ·· .. ·:· ·.",, ·.·. ·. · 
.. ·. : ; '.-: '. membrane_properties, 'flow r.ates~. operating·pressures 'ah4 the. co'rifigtmition and:numb~r ' .... : . 

:1·. :·.••• ·,·:·.,-oftini~·~s~,{in_the pro.~~s~ .. ;No~e~ofu.-~f.full.scale_u~~ ~f'rn.em~raneseparat~o.*::-~or. _·._:·./: .. 
· . . · · VOC remqv~l_. have .. b~en. :tdent.1f1ed. A maJor unk~own ·zs membrane -mate~tat · ·, · ·. · 
. . J; . . :. compatibility with,.the_ contanun~nts. .The _energy ne~d~d ~0 'oper'ate . a. ~gh pr;~ssure : . : ... : 1· .. ' ' .. , .. sy&t.~m.: wd 'the: n~ed for 'pe~aneri~ h:e.atment'-~~uld 'likely make this:·a: co.stly pt6cess.. . ' '· 
· . - : Thi~ t~chrioi<>S·h~-. ~<>t -been·i~tain~ct -si~ceJts ability:tri··~ffecti~ely treat groundwater.:.·_-: .. . 'I . < : .. :·cont~~rig the ~~trix ~rid:concenirati~ns of'VO~ and'SVO~··at'tb¢ AC~-~ite has: riot :.·_ :'' .. ·:. 

· . . . . . beeil:aetnonsti-at.e'ct at eithe~:~tbe :Iab~ratory. or fie'f<fscale. ·. A~tern~ti~e .pr~~en · · .. 

· 'I· ··. · :·: te_chn~l~gi.esha~e~~e~' ~et~i~~~' -~~t~ad .. ·_: · .. · ~ · · ·. . . .. , . · .. , .. ·: . ·· · .... ~· :. . .. , .. 

<t • ; ·: • •• ' • ~ • ' • •• '.' .... • • ' :' ·, •• 

•• :·· • . . · .. ·· ~4:j~~n;:ri ::~~ta;;g:r!::!: :·r:t::i~~:.~~:=: r:~~~::.·:~ !!~~; ; ·. ' ' 
. ·. · · ·inorganic compounds 'from solutio~: . It is .not applidtQle' to ~he: ryrnpval of VOCs o~ . :· 
'. ·1··, ·:. PCBs .. Materials such'as natu~al·and s~thetic zeolites·a~d organic resins' are u~ed as ion'. . '· . 

. · .. '· · -~xchange s~rl.aces .. ·This altemative has·l>een r~Uliried :~ ·a·.~~th~d ot'trio.(g~ci~s rerriovai··. i .. ". _, . 

I '· •' ·,_pn()rto vo'c t~eatmenrop~_r.~ti<}ns: .· ·.·.< -. . ,• .'-. ·. ~.:. ' .. ·, ' . · ... ~ . ; . :-- '·. :. . . . -"' . ·,- '.:' 
:,- .• . ~·~ . . ( -.•. , .' ' ''I • . - ' ,, I ' , \ • . . , , , ; 

. --~- ;· .. -~ .· .. · Spray·EvaJ)o~ati~~;: Spray ·~vap9ra~i~n, a. proc~~~·in: ~hi~h.-co~t~minat~d gro~ridwat~r is·: .. ·:·:··.~-~·,:: 
._): ~ .. · · ... _ :.:-spraye~d.Jpto: t~~ ·air~ _v?latilizing VOSs ,.to ·ihe_ at·~·?~ph~~e,· ·is ~iff~ cult [~o -~ontioL . . _ .. 
. .. · .. -.···complete vola~ilizatioh of.sorne coristhuents,is unlikely. ·Once B.irb.orne;·c~ritanumi~ts · .. :, ·"· 

·.- .. ·a· ... . ·.:. _ ... ~ay_ b~·. ca:r.ie~· ,off~S~t~ ... TJ:Ie~e~fore, ·-~~~ay ~va~~rati~n: is ~~~ :·c~~s·i?e~e:d vi~b-~e·: 'f~r ~: , ·. ;· ... : 
. ; ,· , .. · .. a)termttP~e deye~opmen:t.. . · ·. , .. · · . . · ·· . · ' 

.' •.. •···••· · ·• C '2.4:3.; i~e L al. Ti eaiu{ent: ·. • sejerai· 'di;f t\~e~t' th er~al destrU btiOri 'irifitnodS' ~r~ ; . .. ' .· · · 
· :
1
-__ ,. ·.· · · .·_.-a~p~~a~le. !o tr~~thtg.o~ganic· ~ompo~~ds pres~n~ ·i~;t~~ giound~ate~.·;cir~?ndw~te!·a~~- >'':- · 

• ·. c , · surfa_ce water: tre~ted by .,thermal .treatment technologtes·would be evaporated as part of 
. · . _. . · · the ·process_>. Secti,on ·2:5~4.2 discusses- the prlnclp1e~ rif therm~l treatment t'echnoioii.es, in . 

_·:'I· : -: >: : .. ·- ·-g~n~r~~~:· and1~ct,n~~~~i~nJe~hn~Iogi~s: ~ _p~ri~cu.!~: .-.Jb~. _Prin~i~I_es' of ~~-t .~fr bxidati~~- . _·· :,:: ' .. ;_: .· 
· .- ·:· · .· .. are dtscussed m Sept10n 2.5.2A. Be~ause :of t~e energy ~tenstve,nature:mvolyed W]tJi · · ·· .. 

... ~·· i:_·, ·(·' ''.. . . . .-· ... -. ·, ... -~ . r: .·... . • ... 
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. u~ing thermal d~struction technologies-to ~vaporate groum:iwate'r· a:rid $Utface water, the, ·-I· 

.. ·.: costs ·of:~singthese techno-logies wouid be prohibitive~ ~ince equally effective rp.'ethods . 

~ of iroundwater arid surf~ce water treatment are available·, therrn~ destructio~ .has 1].9t ': 
been r~tainedas ·a~ alterna~i~e., . . . ' . . . - ' 

. ' ' ·' . ' '.· . 

·· 2.4.4 Offsite Treatment - · 

I~ I 

.. . ·1 
J '._ 

· The. same techri~logies that -were discil~sed for ditect treatment ori::Site in S~ction 2.4.~ . 
: ~ ~e 'also applicab~e -~ off-Sjte_treat~ent-:alte~·atives. Extra~ed groundwat~~:wouldbe , 
'. co_llected· and t~arisp'orted t.o ~an ~ff-'Site. tre-~t~elj.t ·facil.ity._· :off-Site treatment-

alternatives. include .discharge to the. POTW. arid transportation to _a· conup.'etcial-_ 
"' . : '. ~ , . . . ' ' . 

treatment facilitY·;. . , .. -. 
j 

-.1 
I , .. 

2.4A.1 ~iological. . Collect~d groundwater wo~l,~- be dis~harged t(>.,:t_he Pb~ fot _.· ,·' · .... : I· 
' ·biological treatment.· Se~tio~ .2.4.3.1 discu-sses the ·pri~ciples ~f_ aerobic arid .. ~a~robiC · ... -

. . degradation. 'nisch~ge t~ the :PotW would result in 'an·iii~ease in hydra!llic i'b~d~g~ on '' . 

. ··· the local plant.·. Volatilization would be ·the major :·fate_ ·of VOCs ai the POTW, and ·. 

'~ub_staritial.r~ritovalefftciencies ·may be obt~ined, .. evert;though. the: plant wa~·-not' 
specifically designed_·for VOC removaL _Aitho~gh ·dis~harge. io.the.·POTW··il{ay'not-b~··· 

.·1' i 

• .• . .! 

. . . . . . . . ~ . . ' - ·-. . . ... \ . . - - . . ~ ' ! . . 

appropriate 'bec·ause Of high hydral!liC loadings arid elevated YOC concentrations, it may . , .. :··.·. ··1 
become)easible if ~atei-· quaritid~s andVOC .levels are· lower~d in tiine.' · The~efore, this :_-: · .. ___ · · 
treatment optibn 'is retained fo( coilside~atio~.. ' . ., . . ' . " . -.- ---- - . -·.. -. - I 

. . . , .. : ' ·.·. . 

2.4.4.2 ChericaL PhysicaL The~al. . Collected grou~d~ater' would be transp~rted to 'a '· ,, . . 

corilniercial facilityfo{off-Site treatment. Due to-the- types and leveis '6f~ontaminants. 
presentin th~ gtopndw~te~, as w~lt as the large. volu.mes of ~xttactec(groundwaterthat_ . '' 

_ · wbuld require treatment,'- this alte~ati~~wo~ld b~ cost :prohibitive,. Off-Site • commercial'. 
. ·. treatmerit·has not been retained·as·a treatment alternative.-·.· -~ .. '. . ..· 

.. , 

2.4.5 In-SitU Ground~ater Treatment Methods · . . . .· . >. • . . • 

In-place treatment ot co~taminated kround~ater' is, pot~nti~ly-~able.Jor the_ physical 

conditions arid co~taffiinants. identified, ·at th~ ACS _Site: _As with abqvegiound pro~esses, 
·. the __ techn~logies .. can be catego~ed.is biblo:gicaJ, ch(miic;u or p~ysical-~eth~qs .. · . 
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-.-.1 ~::_.:_< _ ---~: ~io~ogic~·-. d~~adati?n:_?'fthe_ p~~-contanti~~is (e.g._-Ii~~ c.?~{iou~ds, .the. ·J>CB~, -·• _ . - · ·· . ,. ·.-
· .. · _: · .-... and chlonnated solvents)'- o~c~rs -either ~erob1cally or anaerobically .. SectiOn 2A.3.1 ,'- ·.-- .: . 

•• < •••••••• :. e::~~:::,:::f~~:~~~:~:::!~f~:d~7=:~!~::~=:az::!:t2s1~~:t~~!~::!~' • ···-·· ·-·-· • .... · .... · .. · ... · 
·- ' ' . . . ~ t~rmi_nar e!'e'ctrbn·'·a~ceptp~ '·into ~ater- frorp. e~~acti~n. ~e~ls and th~n '_rei~jectfng' t~e. :· ·_ ' ... _· _·-_ ·.' ' . 

·:I'-. watetJ-~to_ ... t.he~ aquife,r.' ,Th~ go'ai'ot·~h_is' sy;te'fu_.wpul~ -be.:to:mairita;i'ri.,suitabfe. · __ .-. . 
-· ., ; :··e~~ironm~~tal conditions--throughout 'the ~qliifet's~ct!~n- of'in~ere-~t'to·--s~ppbrt: th·e: ';:; _.·· ·'. ,. 

: ·_ --~---- _ _: _-: ·: gr9w.th of. d~sir¢.~ ~icr~9tg'arii~ms to· enha~ce_ .~erobic or. ·a~ae_r.~b_ic .degradation ·of · _:. ~ _· · 
_-_, ·. , co~t-ami~ants. a;1ie ~hlajor· difflculty· associated ~th ·this treatm~nt is.-that- in .soine. c~e-s;_ · .. _ · ·. · .1· _ .- ._·- .. : .-.. neith~r._th¢,rii~chan~sms r~sponsibl:e for~pe;Cifi~ _co'mp~und -de~a.a~.tio~,-n.or_optimuin> :· ·: _· .. ·- --

_.-: . :.' .· .. - .. : grbWth coriditi~~s ,ha~e. pe~n)d~ntifie~.:· .Tiieref~re,- t.he ·ability to. rrtaintai~,: suhabl~. ·.'. ' 
. . : : ,-- c<?nditions· i~ diffi_clilt.to_ .a5ses.s ·at this .stage·.·· ·Be_ca~-~e ~of the J)igh 'perme_ability. of:so~is ,_ ... 

.. :_-~-- _- . ·pres~rit'atth~_~cs~site,·bothaerobic-~d-ailae!obic. tr~~~m~nt'Yill be re_ta~ile(i. ,_· · · · · · · · ~ .. ,: 
I • • ~, I I \I ? .- ' ' ·~.: ' ', I:.' ' • : I • I o • I') ' I ' ., ~ '. ~:·', ' 
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.: · . · · ·' .. : P~·rme~ble t;e;at~eni Be~s~.-- .-Pe~m~~bl~- tre~tm~nt .beds are'·-~-~s-~~ti~lly ---e~c~~~ted.:. -<· ·-~ ·.. . . · , 
· :. . · -: · _ · 'trench,e:s._placed p~rpeiidicuiar ·to gr.ourtdwater.ii'ow-. ~nd ·ml~d :wlth ~-_:a~propri~t~>-"_. · · ·. ·_ :- _:._ · · ; ' 

. . - -.- -.. . ··: . . : .. ' - ·.· .. -. I. -' .. · ' . ·- . . . ., . . ' . . ;·' ' .. '. . . -

.·.. .. : · · niat~r;ial to treat': the plume as it flows thrqugh the ·-material. ·Some 9f the ,rrtater_ials th_at · _ · ,·_·_. ,. -.. , . :- ._' 
_-_I_- ... · . -- ·. ·. _m~y_-~,e ·us.~d_.}n -the t~eatme·ri~ b~d.: are i.im~st~ne·,. cru~he·Ci -:sQ~l-1~;_ a~tivat~d carbo~:·:_.: ·_· -~ : .. ~--: 
. . .. ·'·. · glauc_o~tic gr_ee1_1 sands, ~d.· syn-thetic- ion exchange_ r~siru;.: Peinieable tre~trrient beds ·. . ._- .. · 

a·' -~- . . . 'h~ve_ ~h~ .~~~entiai~!o' r~~JJ~.: t4~ _quantid~s: ~~-_.co~~a_rri{~ahts pr6·s6nt _i~ l~achat~ pl~mes .. · ' . '. . ; ... 
· .·. · _ . The system 1s. applicabl¢ to _relatiVely shallo~_groundwa~er table_s c~ptatinng·a plume., ·· : .. ·. . . 
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. ·I,'.':.·.·:· . . trea'tm~n.t ciaterial,~. ·.·Therefore, -perme~ble tr.eatnie~t shotiid be 'co~sideted_as ~i ' 
·._·: ·::_·: .. · .. te·mporaryfeniedial ~~~ion .r'atiier. .than' a p'er~a~ent_ ,on~:.· . Thi's ':techrio~ogy: would·'.: 
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Steam Strl.pplng." Steam stripping involves·the.-lise'or·st~·am':aiid hotair't~·stii.p VOCs 'c. 

· from contamina,'ted ~oil. . M~tals or }>CBs would no{b~ trecl:.ted- by ste~m.- stripping._ ~ .... 
-'Pres~nt. in-sitU steam· Stripping processes: in~olve_ the .}rijectiori o(~te~rh ~hr011gh specially 
-·desi~e'd hollo~ augers which ·are m6ved·vertically thr~ugh ~he soiL :Jt may be. applied to· .· ·.-

.1 .depth's of approxiinately'30:'feet. The auger inj~ctiori system-i~-mobile, so large~·sites can .. :'. 
be treat.ed·bysectioning)nio·_in.diViduai treatmeni.'cells. · Off-ga5es ofth~· steam ,stripping.··_· 

, • • , . • • • I' 

process are C~llected for treatment. using a collection .hooq and biower." . lp.:Sihl ·Ste~m · · 
.. Stripj)ing has. beeri retained for, fUtJ.l·re·: conside~·ation because· of ·its.~ potentiaf to 
. Simultalleously tt~atVOCs·p~esent in both soil~nd.grotindwate·~. ; ' : :,; - <:. ' ' . .··> 

'<" 

:2.4.5:3 ·chemfcat-'In-Situ Meth~ds. Ozone and. hydrog-en .perox-ide 'can pe ~used to· . . . ' - . ' ' . : . 

. chemically destroy organic compounds in water in ~ re'action ·vesseL In principle, these · .. 

< · cheinicaiS..could :be Injected into th~ aquifer to-effect' ~~iatile destructi~n. ·Because the: · 

d~siredrea~io~-~ouid take plac~ i_n,die p~~ous.m~dium ofthe._aquifer.inst~ad_or'ina ... 
ta~. many other' competing react1o'm : c~uld be antiCipated. . The, sysie~ wou,ld involve. ·. ,-, ' 

. ' - . . '' . . / . -

feeding chemic.als in aqueous solution ihtQ water 'from 'groundwater extraction wells,' and .. 
. · r , . · . ·~· · • -~- ~ .r. • ,. , 1 r • '• • 

reinjectivg th~ water_ into :th~ ,aquifer .. Materials of COnStru'Ctiori -(p~¢ps, pipin,g; ·wells; . · 

-·1 

1. 
.I 
. I· 
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.·. 

1-·. 
·.il-' 

I· 

etc;) must be resist~t to the-oxidants us~q, · · .. · .. '.. . ,. , . . · ,, 
' . ,( 

~ r. ;. 
' ·_. 1·-
· .. ' ... 

;No :'reports ·of chemical 9ridatiori.o'r the cont~mill~nts of con:cern 'in:an·aquifer' or ib.·:soils .. 
have been ide~tified, so this tech~mlogywm1ld require· e:rtensiv_~-testing: ·-This technology · · · 

• • • • • ' • • •• •• ·, ,· ' • !.,_ • ·,, • ' • ,' I ' 

-'..) . ·.'-~;'I· .. · 
is -JJot. co~idered adequately developed for use ·at the Site·, and is- therefore ·eliminated:. , 

: fro~ 'consideration due to;·effecijveness CVld lmple~enta~ilitY conc~rru. . ' . - . 
" . \ ' ' ' . .. .,• .' 

: I. ' 

2.4.6 treated Water Discharge · . . . .. ·. . . .. . 
'A ~ethod of~discharging the treated groundwater must be det~rmine.d .. Both on~ a11d of~;..· 

. _Site ~ethods ofdischarg~ are. availabl~. . . , ~ , _: . . . . . . . . . · · .· . ,' 

' : 
. ,· . ~ ' • , . • , ' ' , • ' ' ' ' I , • ' 

2.4.6.1 Off-Site Discharge: Dis-charge of the treated ~ou~dwat~r to ·the POTW is· the · · 
I . , . . . . 

·.primary. off-Site. alternative available .. Oischarge -to· the fOTW would. result. in an 

. iricre~e in .hydracliCJ~adirig' on- the I~c~ ~lant Th~- gro~ridwater ~ould b~ treate~ t.o· · ·.' ·, 

co~tamina.nt leveis-~acceptabie to· the POTw. · Fui:thet iilformation pertaining to the. 
'. ' ' ' . '. . . ' ..... · 
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I· ' 'PiTW's 'di~c:,i~ge r~q~irem~~~s apgli~;bleto· th~ tr~ai~i; grd~n~~~~~r· mus; be •.·.· · · '·. . 
. ·.: · 6bt~ed.-' Tliis di~charge ~pti6.~ i~ ~etained·for c_ohlidera~io~. · .c: •· . . " · ·. . . ·. :_ : • • -;:-'~-, ,. ·I·-_ :·· .... · . - , .. . . ~ .. , . :<. . .. ... . . . . ._·· .. ·:- : . . · .. · . . -- .. 

, • 0 ' ' • ~ ' ! .., , I , • \ ~ I 

0 
0 ' ' ;' 't, ' T '\ •

0
' ' 'I 

.., , '• ' 
0 

: • ' ' I .' ' :• ', r ' \ \ 0 
I ' >' ~ 0 

,. o' I • , : I ~ I, • .._ ' • ' 
0 
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:. -~-- -· ·' · ·.<·.2.'5 Waste aitd Soii·Refuedl~l-Teehnolo&ies ;,; . ·:' · ···'. · · · .. --,. ', . : ~-: .·.,-' -;. ~ ·· _ ._ : · .. ' ~ \ ' .. 
! · .. · 

. :. . . _·, -: .· >W~teis:.~c9nsi~t'~red,to-~be a~ttial w~ste riiatedals that.·were, deposited a~ the .Site. :It.'. > 
; : - , . : · .. : .. \vo~ld ·irtcl~de, ~r'Rm·s,_ ~.on.terlts···~f chums,. dDim ·resi~ue~~ -~~d· Jr~e-· prod~ct :·tl}~t · w~. ··. . .. 

. . , 1.'·.· . , .··. ~uiDlJ~.d .. C?(J~~mp~d· ontothe~~O~nd_ su'rla:ce' qrin~O ~XC~~at~OIIS .. Soil. refers to· ~ySfte.·:·: .,_ ..... ' . 
·. ·., .. ~ .. soils:.:Wh~~h contain t:~~idu~i ievel_s· .or' co~taminailts. yoes, ~.svoc~~ and )lletals were\.·.·_.·-,,' ' .. 

. '.:a : .. -~ .. ~. _detec.t¢d'· in- ~-~n' sa~pies ~oliected ':ffOni_alL~reas':e~c~uding.:tii~ I~active ... 4ndflll_;- Th~.'' : ·~ ' 
. . . . folloWing: se'ctioris:~pr_e.seilt ·a:· screeclng. of' tli~ 'iechnofqgies: a~aiJabi~ fo·~. treating. ~ru;te . ; '.. . . . 

.· •I· ..• '.· .· · .•• =~e~~ii ~t'the ,Site.·, .rr. ~ ie~~no!Ogy ~~ ohly. ~~P~~p~ate fo; j~st ~~ie qr. tJ,•~ _soil, it is · .. · •.. ·. · ·. . ' • . · .. 

i ·1 ~:~.;~as:~. ani ~Oil Acce;.'~~Strictions , < : . . .• .• .• · • · •• . < . . . · •.. ~ : ' . ·• ·. · 
.. , . . >·. Acces{test:i-ictions.may qe uS.ed .as -part 'pf em· overap_Site i-ertiedy~· _ p'~ed ~e~trictions> ,;·; ~- ·• ,: .· ·.', 

:I:,-.: . . · .·:·_wou_Id.i>e Lappr()pria.te . .foi-:prop:~I"tieswi.t~i~-:~o~t~~ate~ ar~as~ Tb.e . .'f~~i~ility;~tthis. · ~- .' .:.. .· ,· ... · 
· . , . · .depends-on whetl:ter the U:S .. EPA/S.tate/Clty has th1s au~honty apd 1s Willmg·to 1mp0se· · ; . . ' I" p··-;··.···· .·· ..... ··.•·.•.· •. < .. . :i.·'< .....•.•... • ': 
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restrictions: -Fencing designated ·areas· of.contaptination.\¥o11l<~."aid in reducing the · 
incidences'' of trespas~ing,:th~s decreasing_ the. risk ass.o~iated ~ith derm~l ~o~t.act qf '' 
contrucinants.- .Ea~h of these altematives·has beeri.reialiled.for conside~a~ion.- .. · · .:. . _. ~ . 

' ' . '· ·. ~ , 

I , ' 

I 
. ·I··· 

• -J -. 

. I· 

. ·.· ~!ffi;':~f ':~!'::a~:d0:teriaiS at the source areas w0)lid i;~ a'iechcicaJiy feasiQie ....... · .. ·· •. 
·-.·_mean's .of mipimizingthe additio~al r~lease of cpnt.aminants to gr<m~dwaier,' surfac~ . _ ·. _· 

1 
... -. 

wate.r, soil, and air. Options for managing.these materi3J.s inClude tre.atmeiit (on~Site or . 
. off-Site) a~d disposal (ori--Site or off-Site). On-Site .. tecimologie~ considered for .. _, _ . 
alternative' 'dev~lopinent can- be diVided into fo~r ~ategories:: _biol~gical, chemic~ a_rid : 

, • , • , ", ·, • • 
0 

J _ ' , , ·. I 0 •,., • •O 1 1 

;' ·physical treatment; arid therinal destiu~ion: _ . . · , · ,. .,_ 

r . -. 

' '· .·:. 

Candidate areas for ~em9val incl~de VOC ~o~t~mjnatea soils fr~m. ail of the areas: 
Intact buri~d. drums are belie'ved to be present in the On-Site· Containmenr.Area ... Drum . . 
waste and drum c~rcass.es are present in the Off-Si~e Contai~eQ.t kea, .~nd_ the Still. 
Botto~/T~~~tment L3.goon Area. . Excavatio~ qf contari~ated soi,ls~ ~d burled:·d~ms.: . . ' . ~. ' . .· . -

. would be effective as a source' control .measure and worild eliminate' ot reduce further' 
corit~n;_fnant. migr-ation assbciat.ed. with the- soils.·.· Field :s~reening,:during. excavatio~ -
acti\iiti~s would b~ requ'ired to ·provide the' necessary data to accitately. define. th~- a~e~t 

. . • . . . . - . ,.. • - 1 

extent ~of _coritamimition· an4 to,·d~iermine w~en target cieamip·,levels li~'ve .been ,. -, 
: . . • •. • • • . . • .. • ' ' • • . . • • •. ' . • • ' I . I . • • ' . • . ' • ' ~- ' . : . 

achieved; .. :- · , . 
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2.5.2.1- Biological Treatment-_ . . -- . . · . 

. · ' Section i4.3.1 dis~sses the prlnclple~ of aerobic and ~naerobic d~gr~da,tion.; Bi_olo~cal' ' ';'I'' ' 
· - treatment i~- potentially· ~iahie for removal of site co~taminant~. and. :could be more . · - ... 

• • _.·' • •. ·. • ' ' .. - • .' '. '. - • • - •· .- • •• j •• _,' • ' :_ 

· _ ·readily controlled- above~ground ·using: laJ;Idfarming or. bioreactor _niethods.: -Metals· are . · '_ ·1-- . 
. ~oi"t_reatedusing biol~gical pro~esses. · Degradation ot the prima,ry Site.contaminants · · 
can be- accomplished· either .aerobically or anaerobically~ :B-iological treatmeht CO\lld' be ·. I 
-accompiish~d 'in. a, mo'virig: b~d or' r,otiu)': drum' contactor, which· may 'al~o pro~ote' ' '. ' 

.. volatilizati~n. -_·Slurry-type· t~actors could be·. used! ·b~t this ~auld produc¢ an· aqu~9us 
. - waste sti:-eam _requiring treatment '!nd disposaf: Pil.ot testing would· be ~equire'd. _· 
. :BiologicaJ treatment:is retained. for the 'development of altemative.s.fo~ soil and waste~. 
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\ ,• ', .•• • ... • ·. • ~~ .· . • :, ' ,' ~-- _.~_.::~ :-~ '··~;.·,_.._·· • .-~..,_ .".· • I'· • ·'. • ' ( 

·' . 2.5.2.2-,TherinalTreatment _. --.. -··. ~- · .-·. ·,:__ · ·.. . . . . . · · ,· ,. · · .·-; · 
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. ·s~~eral diffe-~e~t p~oc~ss:·,0ptio~--.were . consid~~~d. (or: the·~ai tre~~~~nt:- .fuci~eiatio~l , . -
. can b.e petfo~ed. either _<)n.:sit.e or.' off':Site. ~Mobile iridne.rators.·ha~e .peeh· develop~d- -;~. __ , . 

. ••.• • :~ : , ' .•. ·; ·. . .· . . . . (. .. , ' .... , , : .'· •.•... . : •• , •. • r· • '-'. , . •. . . ·, •· ':I ' ·.·' '· . -.for on-Site:use t~at _ope_qtte as ~ffe¢tively ·a$ off-Site facilities.· ¥o~ilejncin·erators ~can- ·, ' 
' '' '. ' ., '·be used:.to _reduce br ~lim'inate otgaiiic'~ompo~rid ~ontartuiiaiion jn soils, waste~' and. ;:_ . ' 
. ~; ;' ,.'·.. ~ate~.:. ··A m~bile~ incinerator t;eatqi~~t:sySteiil.req~i~e.s severaJ -tra.ctor--.trhll~runit's to,.>:~.' ... _·. '. I' ' 

I:-' ... ·:.-: ~ tra~p~rt_tp.e.:nec~ssary._equipm~nt tq the Site~ ··T4e c~paci_o/.<>r ~-~~er~.iany--a~aihtbi~: 0
• -.-. ·.·- '_. • 

: · · : . -~ mobUe "incinerators v~frf~s .depending-on .tJ-te.·size· and the· t}rPe of unit that is-utilized.···~· .. ·' ·· · . 

',_. ·, .' ' . : ':U:tilitie~ ~~eded_-~or -~~~-O~~r~t.io~ f~r ~ mobi~e ~~t i~~l~de el~ct~c po~er, ~Uxi~i~ fu~( -_,·. I .· ·:·.· 

· · and clean water;· The residue r~mammg after ·mcmeratwn would be_ disposed of on-Site .· .. · · · . 
1
- -·5 ··ai· -at -~n ·ofi~site l~n_dfiit .Air: em'issi9n 'sciubbers r~·quit~~-·io -rectuce air 'poll~tio~ .. . , · , · 

. · __ - .··._:.' . :patehti~ ~l(ge~er~~e·w~,te'dffi~'e~t-~nd 'i>.articulates'th~~·IIl~~t:be'.properl/treate.d and·:·.· .. _.' ,\ '.· 
'·. .: . ' . :.: . ·di~p~se'~. 'The e:w~ency ~n~: ability :<;>(the· in~in~rato'r ~llhave :to ~e t6sted to· d_eternlin~ : . . . ' . , ·. ·1.~ ·. -, . · · .. :its al)ility to· destroy th~ ·argaillc. c~ntarrri~ailts to compliante. levels. n~yohirn.~ of soii . - . 

· · · ~P~ .. teht_i~Jly ;r.eq~irin~---,~rea~men.t :.wo~I·? -:.di'ctate. · t~at :.·abo~~~~rop~.~'in9i~er-~tion:~e. · ·" ·_ 
.·" ~-, · · · ·p·erfqrnie.d.fn stag'es._-Considerable material:haridling activities'would qe requir~d; .. · · :.'', 
'. ' . . . :. ; -Inc'i~eratio'n ~(nil d. not' -treat metals. There_' may be .some pubiic' oppo~itio~ .. to the ' 

. ; ' 

-• f ' "" , ' ~ • ' : '• • ' • ' 1.. - • - , • ' • 

· · · · _·. implep1enfation of the <;>n-.S~te· incineration alternative.. The three process optipns .' 
. . . ' 

_: .. I , r_etai~.e~_. for alternatiy~ de~elopnjen.t, rotary ki1~~ .imrareq inci~~r~ti.pJ?.·, ~n.d·-lq\Y :-. -~ · ... ·· · · 

.. ,:: · . . .. · t¢fup~rafure the~al- tr~atfue.nt .are described beiow ;: -. . · > : . ..· .. _ ·. · · .· . . · · · 1' .. _ ... ··- ·-.· '.·.··_:··,: "·,, ·.: .· ; -~-~. ·-·~_1· . :. : .... • .:·: < '·.· -·~:.- .. ::. :_..' ' .... \·' ·.· 
, · : ... ·.- · :. ·_· R6t'arJ 'Kiin Irid~6ration · · . . ~ .· ·.· _ . , . - " · . . . . . . . , . · -·· , - · 

·I .:- ·'. · . · · R~tary, kil~ . .-_i~c~pe~_a t_o,rs·-_ a:.e. _.cylindriC~!~·· r_~:r~a~~f~cy~ lin~~·. ~hen~_·· ·They ~re · ~eie~ -~y·:. · , .·. · 
. ·· · · ·. ¥~tura.l:-gas, ml,- or p~lv~nzed ,co_al. Most: of the h_~ati:ng of the·w~te }S du~ _to, heat .· 

:t~ansfer.w1th the.~o~bustiory.·produc·~ g~e~ ~nd ~4e_wa~ls oft~e kiln:-··.; .. ·: · · ·· ·" · · ,··.-·' - · 
'1,·>. , ... · .... : ;_. •' ·.. ', -~ .... ! ... ~ ·.-:: •. .':. '. ..... . ·•.·• .:' ' .. :':-·.·1 . ' . 

•:•,:'~.~ •• ,-~.-. ·.·: ,'' .._. ' ' ~:. •,: ' '·_.·~,•;~~.~~··,,'· • ·~I' ' 1 , I ', = 

-· - · · -w~stes 'a're}nject~d in_to the ~il.n_.at) th~ higher_. e_n~ and· ar~ pass.~d through ~he,·_,· · __ .'. ', ; ·1·l · · .. co~bustiq~ -:z_one -~ 'th~. ~~n 'rotates;.~~ ro~~tion.crea~es. _turbulenc_e-and. ilnproyes ..... -_, 

. : . comb~stion; · R~tary kilns. _pften. employ af~erbumers to ·ensure .complete ~o-~bustion~ · . -

: l ' ' . ·.· Mo,St r:,truY kit~ are ·~\liPI"'d With wet s~b~r OmissiOn cO~tr~is.' ·•.··. ·.· ......•. ' '> ..• • ' : ·• •. ' • : ' • : 
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· ·The· residence· time and t.empera,tur~ · dt:pertd. upon·. conl.bustion chara,~eiisti,cs. of the 
·. . . waste. Residence times- can range fr.oi:n a few seconds to an hm.ir or. mote·f9r. b~lk .~olids. · · 

· Comb~s-tfon t~mpe~atil~es range from 15QQOF to 300oo:f. · Beca~s-e .the primary 
· · . cont~minant's 1~ i1le so·i~ ar~· voc_s, ~it. trt_ay be .. ~t><>ssibie· to utilize .m~ch lowe-r 

. teJ.1?.peratrites to reiea5e the voes.: .. 
, ', . ~ .I ' ~ ·. '. , . "\ • , • ' • I • 

' ' - I ',~ / _·. I. 

·-1· · . ·.··, 
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·:Ynfrared incineration. . , · , · . -·I 
. . . .. ·.· . . •, ,· . \ .;-· ' •' .. 

Infrared incineration systems destroy organic compounds ;in soils· and- w·astes, through ·. . . .... · 
. 'thermaloxidation, using infrared energy .as the.priinary heat source .. WaStes are carried· . ·_. 

· .. ~tlit~u~ the primary fu~ace o~ ·a tonveyor belt thai i~ ~entiy si(ted _to ·e~~mre _riljxing· ~no· 
. . ~~mb11siiori. :Electrically irlfrared rods i~cafed above th~: ~o~v~yor heat th~ furriace to·
: · approximately _:isoooF. Th~ residence tirrie .. vruies· from 10-tso -miii~te~ depending o~ the . 
' .. waste type~ ··Ash ~es'idue 'from the furn'a~e is disch~rged .into a :hopper~- ·and i~·'then ... 

- -.. co~veyed to a collection .syst~m for: ~ont~inment, testing, and'·s~bs~quenfdispos~l .• in ~n' . 
; .• app.ropriate on-~it~ or off~Site lartdfilJ; · . . -· · 

. •'. 
I· ., .· 

-. .Th~ orga~k'v~por generated in the })timai"y furn~ce' 'i~ 'exhaust-ed io' a' se.coridary; 
. tombusti~II ·chamber,· which' ,is hea:ted t~ 23QQOF, using propane·. b~I1ler~: . A residen~e · 

---1-. . . . 

. ,.I·._ 

----1-

1·· .. 

". 1- · . 
. \ .. '#nie 'of sev.eral- seconds .. ensures dest~ction of any rerrihlriing_ o;ganlcs' .. fuh_a{I~t .gas6s _,;. 

fr~th the second~r{chamber pass' th~o~gh. air' pollution control equipment: prior to' ' 
" - ' . . . . . \ . . . . ' . . . , . . ' . . . ·' . . . . . . . ~ 

d_ischarge. . .. _ · .' -- ·._. · .. 
·. ·. _:.-, ~-~-
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. ,. . 

: · , · . -··'Low ·Temperature Thermal Treatment - . . . . . . . . . _~ . , . 
·. u;w temperature thermal tr~atme~t is 'a\separ'atio.n -p-rocess .. to rem~~e:vo'cs and -: ·_, 
' svocs' from a solild·mat~. The ~yst~rri, co))sists ol a. diye~ and gaS tre_atment ~y~tein; .. 

The drye~ heats ihe materi~ais ~nd volatilizes _the water ana~ organic ·co~ t-ents .. Jts. . , .. 
~per~tion tempen,J.ture :arict' energy 'requir~ments: are m~ch less' than 'i~cine~atiori:. 
Openitijig tempera hires typically ~range:b~~~~n '45oo and 859()F. The ·gas •treatment 

.. ~yste~. con'de~es. and collects the volatilized .. co'riipounds fo~- di~posal. . if. also serves--~ 
th~ air p-ollution control portion of the system; .- The applic~bility of low :temper~ture . 

· :ihermalJr~atmerit to the destruC:ti~Ii of~C~s ha.S.yet to be determined ... ·:-:. . . 
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•. followhig: So)Y~Iit arid Vapor extia~o~ so~.fluS~[lari4 fiXati?~: . , . . , · . · · ·· ·· · 

1 
..... · .,·-.·Va~orE~ra~iori:·-... -(:>::· · ·' . . ·. ,-.· ..... ,. :.- ·-·.'~. ,,_-. 

. . .. _. ·: ~ .. ' V~por ~.rir:aciiori ~f ambie11t. ien1per~tures ·~-b~td·. ~~dre.ss. th,e. Vb¢,. ah,d. poss~t>Iy_ syoc,. :· · .' · .:· . ~ . 
. . · · -_ ·. ·: .· ... containin_ation. at. the Sit~;_: A:Vacuum--k app"tied at some collection~ point or se.ries· of - .... · ; ·.: · 

. -~:, -... ·. ·~ .~plle~tion poin~: · Ste.~ m~y- als~- b~ inje~~·d. irt.orde(to.-el~v~te _soil ~-e~_pe.~a~~~s a~d-. · .- _:_.'_ . 
' · . .·. increase. removal effiCiencies:· ·Soil:ga5es and contamimint ·vapors migrate toward the· ·~ · .. ·_ 

., • . ·• • . _.. . . .. .. ,. • •. . . . • . ., . .· . " •· . • . . . '.. . . . . . .... . ... - . : .·j .• 

: · · 1:·_ · ::. ":, ~·· c?ll~ctio~ · p~ii1~s .. ~e .~as~~ ·inay · re~uire _ tr~atim!nt ·~ryor.to di_sc?~rg~. ·. ?Jii~ i~ _ tri>ic~H~· . . , .. _ 
. . · , .. _accomplished usmg an: adsorbent ~ed, ~-~ cat~ly,ti~ ~Oillbustwn· d~.vt_ce ·or·a. fume ._ ... 
· .". ~ · •. i~ci,ne~ato~. ·Vapor e_ .. xtta~ion· wouid·not ,trea. i metcils .. or-p·~~s .... Operating.conditions are_ .. · . , ... 

-)··1.· -.,... . '?e.t~~r.-:_c.on~tr~H~d}ri-:ab9v!!-grol1n~·appl~~~i~ris~:· 'Ab?:ie.;.~r?u~d;.~l>~ra_tio~ of vapor_ .. ;-~.· : _ 
, ··extraction wo~ld..p.o't be~inhibited by_the shallow·gt:oundwater.-coridition.S-present ~t ·t~e · . .' ,1· -.· ". 

I I, . ; .. Site:. Th~- ._;ohi~e of 'soiJ thal potential!~ ~requir¢s Jre~tment would' dictate. thaf abbve~ .· .·' . ' . 

I

I . l,: ~ · .. : .. ·gr'ouri~f· t,reatlfl'e~t:.b~ pdrforme'd i'ri s~ag~s.··. Co.ii.'s1d~iabie ~ateri~l h~ndllng acti~de·s' . . : .• 

1. ·• . ; 
1 
'"~f~~.be' inVol~edc jis ~eat~n~ntait~rna~i~~ ~~I~~ ~et:rined f~rboih ~oil and waste:. - ·. , ' . . , .... 

· ..... 

-,. 

. · . Solv'entExtraction'·. · :···· .. : . - ..-. ·.. . · ·.···:,···.-'_._· · ·. ··:: ·.. .-· 

. ·,I ·. · .-. · .soi~ent ~~t~acti~ri.~tnize~· Iiq~~~d .. ~a.S~s_.~d · ot~e~·_b;gacic ~~ive~ts· td· e~~ra~· ~r~anics··~ i .. · · ··· · .... 
' ' ! .-from 'sludges· and·.~oils.< The' eX:traction'·pr~ces's· occurs· in a batd~ reactoi',,uni{ 'The'. '. " 

1

. f~·--:· -·~;·· _ .'; · .s~.Ivent ·flows,: up~~r~_-.t~r.ou~~ th~_. ~at~ rial -~~ ·~~t.~ac~ o;~~ii!c -·c~mpa~nds _}haf·,~a~e:·. : > ~ ·... . ' ..... 
. \ ·_ .. be~·~ ~d~?roe~. :. ~~ e~tracted:~re:g9es1 to a .sep'a:rato~,wher.e.:th~.·solvent_is·:vap~~ed. . ·:· .·. ·: 

I .. rand·I'ecycled .. The recovered orgai:J.ics.are·drawn off from.the separator for:disposal. ·,-.. ·,.-
. , : , . · Solv~nt extta_ctiQn is potenti~if~ applic~ble t~ the ~rgariic .comp~u~ds pres~·nt at t~e Si,te~ · ... :- ·, ... 

.
... 
1
. , ... _ : -~·but ·:ha5, not :heei{proveri.' in1de~:- fielq dmditions: ·, -P~B-contapliiiated harbor· sedhnents . .·· . ·, -_ .. ·. · 

-·, ... -__ h~~e been succ~ssfully,· treat~q· using s9iveJ1t ext~~~i~n.' E~eri thougb\n~tal·s· ~¢--nqt . . .. - .· -~-- .. ' . 
. ; . , : i. t~e~tapie· by .solv.~rit ,.e~#O:ction;.'. ~nailalogous -~oh, flushidg. ~~thod c~J.I~d .be,;u~edJor .. ; :<-. ~ ·· _-- . \ 

.... : 1. ~: .. · ; ::.: ~et~ls. remo~~t. :}~he~ ~()~~m~;·_of ~?-n ~hi~h po~-7ntian~_ re~uifes trea~~~·nt.would dkt~~e· ·. ·. __ :. _ . -_ . : : . . . . .. 
· · · ·, .·· ":-that· ahove:.grotmd-treatment ·be performed in stages.: Considerable· materialhandling< · .· · . · .. · ·, 

1 '1· ··~. :· .· :~i~~;:!~~t~~:~;:~-~h~~:e~t0i~ ~~:~::ti~d~o:~;~:~:!;iits1:::~!~ ~ · , ..... · . 
!r... ·•.· · .• 'apiiit}< ~o tr~at lll~s~~~ the prima?' coitl~in:mts. ~~~n~oi be re!aiited f!)r·w~tC .· ·· ,:' .... . 
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... most ofthe primary q>ntaminants. It will not b,e· retained .for waste .because: of the vety · 
· · . high levels .of. contamina~~ .in. the waste.' S~lvent eXtracti~n. is.· cypically used to separa~_e: . · .. 

.· ( . . . , . . . . . . 

'~tgarucs'from soils (i.e .. ·solids) ~r per£orrii phase ~epar_ation. ofoils,-water .. an_d,·s?lid.s in·· ; 
the case of refinery, waste. '.The·waste niateriaJs, which w<;mld exist pr~dominantly in 

- ' \ . . . . . . . . . . ·. . :. . .. . . . , . I . .. ' . '· ·' . ·, . -- , , • ' .. 

liquid, sludge and slurry forms, would n()t present a.matru( amen~ble to phase separatiOn 
, . by solvent eXtract.i~n~: · ' . . . · . . · · ,: · ,· ·· .·.· - ,: . · · -. 

': .·· .. 

I 

'. ' 

. Fixation· . · .. 1 
F~ation ~ethocisare designed.to ·immobilize ~on!arrn~ants and ther~_by.'pre~erit thei~. · ... · ....... 

1 
.. ··. 

"·.leaching .. On~e the inixture hardens, contamimuitsb~co~e fi?c~ted ~thin the: structure. , . 
'' ' 'arid leaching. is minimized: or eliminated. ' These methbd~ 'have particUlar appli~~tio~ ,to · .. ''. 

·metals <:~ntarninated soils~ However, their ab.ility to immobilii~ orgartic (:omp9rin~s.-.and _· · .·. · I• 
'PCBs hay~ yet to 'be adequaf~ly pr~veri·~" The additi,~n of matetfals, a.s·. we'll as. OP.erating' ' I 

_conditions,. are· better controlled in above-ground ·applicatio~s. This tr~atme~t , ·I 

. technology -~h be retai'nedfor soil si~ce it' may· be ·applica1Jl~·:to :potentiat t~~a:tme:nt I · 
residues (e~g. ihcirierator-aSh) resulting from other treatment' meth6ds: ·~ ' ''. ' 

• J • • I .• • ' I' 
; I . 

' ,· 

· Soil ·Washing , .. '. >· - " · 

·· . . ;1· .. 

, - -_. :· Abovi-gro~ild soil~ID;hing ~tilizes an aqu~hus-basedJhishiilg soluti~h· and .mechanical . · .. · 
s~paration method's to extract organic' a~d inorgaruc 'contaminants_ from the-~dsorbed' soil . '. ' ... 

: phase .. :ne. extra~ted miXture is th~n -sep~rated fro~ th_e s'olid ·s~il phase and ,either'.'-' 
. reco~eted ·or dis.posed ... of in: a proper manner. T)epending'.on th~ ~oil type. and' ... ·· 

• I • • I • 't J •, ' • • J, ,. • • ' '- ,.. I ', l ' ' ' • 

contaminant matrix, repeated fhishing/washing cycles inay be required to effectively. · 
. ' -remove·,~rgani'c. contamin~nts- adsorbed orito .soils. son washing is most·eff'ecti~·e i~ 

. ' '. >·removing- contaffiin~ts' which are 'readily 'soluble in w~ter and·are not strongly ad~6rbed 
· · . · _ ortto, s~i~s:. Su.rfa.ctants are· typically used':in· the reri10~af of l~s~ s'oluble; .hydrophobic :. · 

. - ·'organic compounds .. No technplogy ctirn!ntly .exists·lo ·separate ·surfattarits from 
' extracte_d- o~g~nics. ·.. . ' ' ' .· ' . . ' ' . ' . - -.. ,, ' ' 

T. • ·, 

1.' 
.I' . 
~I ' . 

.1-· 
.I 

:Case ;stUdies involving the use of surfactants to extract orga.njc ~ontaminan~ have been.· ·. ·: , . : 
lirpited to' pilot studies. involving wood' tt;eat~ng and "petrol~uril sites (U.S.-,EPA 1989)." - .. ~' .• I·· 

· .. .''Reported renio~al. effici~ncies fo~ ·aromatic,. VOCs .do· not· doc~meijt th~ir Jinal· . . 

di~posilion. Signifi~ani Volalili~ati.on of VOCs d~ring the s~p3rati0n and IniJ<)ng · ..•.. • 
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:-1· . .: ·.:·_: ~ · .·~p~r~ti~~wotild'~'Iikdy·~.~~r~ ~hie~ wouid. in~~~e· ~h~ :~·~ieritiai .~xp~s~!eri~k~f~r'ACS': · .. , .... 

· .... :. . , ·: :. ~9r;kers And:p~arby resi~eliis .. · J!te.use orsunact~ts -~~ ~he .. extraction ·oriiydr,ophqb,iC. ., . : .· , 

. -I·' .:.~ . , /~~ga,~c :.cp~t~n'ants '~S ·-c~e~~al_ s,pe~i~iC. an~- eff~cti~e .. ::.?~~y· for :simp}~~ C<?Il~.afitina~t ·::: 
.. , • matnces (U.S.· EPA; September 1988). . · · · . ,· ·. ·· ···, ... . . . .. · ·· 

/ ..._ • -. ·• ' I ' ' > ' • ~ • '-.• • , I -

I ' · ~s p~O~ss ~ti~~ hi~$ noi been reiai~;,.; f~r alt:inati~es ~ev~lopme~t foi ~th s~i!S and . ·.· .•. 
·: . . }?urie~ wruite•be'cause~of,th~_'coniple~·organic cbntamin~trnatriX prese~t·in thes¢.:me9i·a;_. '·.; ·. ' . I· .-· ·. · . as well :as. tbe···ilydr~pito~ic··nat_u~~·.~~d high ~ou:a·d~or-Pti_o~. <Vfirrltyof,'~post.or ~h~· ·._::: :·:·.·· 

, . · ~ . ·: . detected'YOCs.and svocs· ... Be,cause of'the high org~c conce-p.trations, aqueous-basep.. . 

1·, ' ·,. '~~lutiont~o~l.d··~~: ·b~ ef~e.~~i~e in _extr,~ctin~. or~~~i .. c~ whl·c~ ... ~~~ld lik~l~ re~ai~ -._ ·· ... · 
·- ,·. ,preferentially diSS<;Jlved m t~e ~nl phase .. ' . . ·, . : .. , .· · ·' .· . : ·, · :. :·· 

l . t . • ' :. ' . -~ . . : \... . . ,·. ~--. ~ • . " :. '· :. ' ' . ' .. 

·1 ·:. · ·: ; ·. ;·.s.2.4 Che,~calTreat~ent ·_., , ·~ .. - ... ·.··.: , . . · . , .- ··:· ·'.- .· <:. . -.:. ·:··. :·, ~ .····.'. 
' . ' . . .• Che!iJ.i~~. ·t~(!~tment 'me.thods:·~·co'nSidered in dud~ o:ti~a~o~/re:duct~(m,.·· de~hlorinaJion,•:. '; . 

,-·1 .. '·. ·'anq.wet~i~·o~datiq~. .-.: :. _:- · · ,. · ·· < ·: .. ·· · ~; ··< .. ·, ·:··· . .·'> "· ... 

,.. , , :(hl~a~i~n/~~duCtion: "i .. · ... > ' ', ··. . . ' .. ·· .. ! ' 
.' . ,·· · _.. The o,q.dat.ion · pr~ces~ iot so.ils· is· $imil~. to that 'descr:ibed · fqr. ground~at~t in·. Se_ctio~ . .. 1. . · . :2.4~~.2. ~The process <>r reductionmvo~~es J.liixing -~·re.du~g agent M.tb the··~o~ltatnih~te:cr: •. . . . 
·,· . :. ·· soil'sin·a.contact'ar to r~duc~ chlorjnated organics~··TJ:ie· co~~ of bo~h·,oxidatfon and, ·.,. : ·· 

' . . ·r~d.uctidn'.are' lilc~ly. to Q_~·. prohibitive due to the larg~ 'yolu~e of niaterl3.ls involved; · .. :. ·- :. •. ·I . ····.· ther~fO.r~:they are nOtrOtai~edfOr' aitet;,ative deV~IoPmenL .. : :. > ·:>. · .... ·· . 
• ·, ·' ¥ ~- > • , , • • ,·, }·· ) •. ~ I ~r·· ' ~ r ,' : , '. t ".··. :_.·-< 

.• : ~chl~rinatiOn> :< " ' , , . , :". ·· .·· .. ·. ' i ; . ·· 
· · · Dechlo!ination is a: proc~ss thf;ltinyolves the addition·ofan alkali metal ~p.d polyethylene ·· ... · 
· . "giycol (PFG) re·agen(to.~eniove .. chlorlnfatoins.'fro~. chtorinat.ed ·~rgani~ conip~unds~ ~. _: "'' . ·1· .. , , ··. ·. De~hlorination' proce~ses hav~· be~n commercially _dev~loped .primarily for 'the treat~ent · · · · ·, · · -

• ' I • ' ' ', • ' } • ..-''· ' ' • ' _..: : ~ : • ~ '' '(' ". • \ ' • '• . ' I ' ' ' ' . ~ ' ' ' • 

· of;PCB's in electric trarisfqrm~r .fluids .. However; the process ;may, be. applicable. to .soils , ·. · . : 

I~~·. : :: .·' co~i~miriate~·\vith. P;CWs:. ~i<?ijh5~:p~~~ic.~d~s~ a~d ... other_ ~4lorin~ted' ~ydroc.~rbo:nS~. > ' ' '.' .· 
Residues from ~he process, indud~ .chloride salts, 'pol:Yrners, and. occ~sioJ;lally ~eavy · ·.:- . 

f.:. ·: .'· : •, metals. :· Th~ he.ay)r m.etru,~· .. ID,ay· r~q~i~e tre~t~en~·before disp?s~t .... A: d.ech~pri~ati?n,. ·. : 
. prqcess _'appli~~ble. to soils b~ y~fto''be ,develqped .. Dechlorination.trea~ment _is· not ., :·• · 

' .. · ... · .. ' ... ·. ,. ··,·· .. · .,.._ ., ·.· ··1.: . .''~:· ... · ·.:,- .. · · •. ··.:.· .-· ... ' ,_.··. ·. -·~: ., '.· .·,.·.: .. • ~·-. ·: .· ....... ·. ·: 
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. applic.able ~d,n~n.:chlori_nated yoq and svoes' also present mareas,of PCB--cont~nirig-. - ·-·1; . 
, . SOilS.· This· process option has not been· retained Si!JCe ~h.ere is presently no-_ means~ Of .. 

. · · . ·. applyip.g it_ 'to soi~s, and alternati~e technologies have been retained ~hich ha~~- the·: ·~ I_-
- ·capability--oftieating vo~-and svoes aiso.present in PCB~cqnt'ainingsoils at the Site·. . -. 

Wet 'Air OXidatio~- . .~ . . . - ~ · _ . _ ·- ... · -. · \. .· ... _-_-, ·1. 
· : wet. air oxidation_inyolves. ~~ueous ·phase oXidati~~ .-or diss~lved or :su~pended :~rgacic- '.: ' 

subst~c~s at elevated temperatures 'and pressures._' .'l)le 'temperatur_e of the process is·:. 
. .· ' ) . . ~ ·. - . - ·. ' - ' . -· ' 

relatively low, 35();.65QOF, ~rid the-pre'ssure vanes petWeen.300-3000 PSI .. The. waste· is 
. . ' . . . . . ' . . - - . . . . . - - ' . . - ( ·.- - ' . ' 

pumped into the system ·by the' high pre_ss~re. pump and':riliX~d ~ith air froni 'the )tir~ 
comp~essor: · The . mixture pa5ses throJgh a h~at exchanger;. and: then -into-·the 'rea~to~ . 

· ~b,~re OXygen in the ·air reacts with o~ga'ni.c'm~tter -inth-~ w~ste •. The _oxidation is 
a~corilpani~d. by a temperahire ris~~ 'The. ga:s and liquid phases are s~p~raie~ aft~f the 
~eactor, and the liquid passes-through the heat exchanger, heating the incoming 'materiaL 
The gas-andliquid ~treams are· di'scharg6(tfrom the· systemthrou,gh.cont~olvalves.- The 

_d-egree of oxidation is ~primarily a;function of reaction temperatur~ and -~esi_denc~ ti~e. · ·· 
. - -· ' 

\ .• • • ... •• ' • • ... • ~ ': .•• 1" ·• • • •,. - ' 

Wet air ··ox;idatio~ is-_' used _primarily to. treat c~mce~~~rateQ··aqueous~.waste -streams ... 
' • • ~ I ·. > .' .! ·. ' • • ' ' • • • ' ~ ' • ~ • 

containing organic and. oxidizable inorganic wastes·. It. is-generally selected for treating · 

I 
··1-

\ 

1•·

. ·~·I· 
-·1',. 

... '. 

~I 
or pretreating ·a ~was-te I streaci w~ich has: -a high .COD /BOD ·ratio and is .-not rea9ily" .· 

·- ~enable to ·biologic~l- treatment.· 'It i~ also' ~elect~d ·where h-i~- _d~terrined t~ .be more . 

cost:-effec~Ne ·than incineration ·of aqueot,is w~~ies .•. W~ste streams for which w~t· air 
' oxid~tiori- is particularly 'appilcable include concen~rate& st~e~~ ·contaimng pesiicid~s~ .. · ·' .. 
-h~rbiCides. or other complex .. organics- which 'are not readily biodegr~dable. \ Thi~ 

· _technology .has not been retai~ed f~r alte~atives developm~rit: sincej{ is- only -applicable:; . · 
to', aque~~s .waste . s_trea-ms, an~ rio't-. to s'olid,. sludge 0~ }ilurry.;phase. w~ste- ~atr~-~s . 

-·1·· 
\ 

·-·I· 

. represented by the burled-waste and soils .• -· .. 
. . . . . . 
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. · . 2.5.2.5 ·Land· DisposaL·~ Disposal of _excavated .soi)s. can be implemented off-Site .itt an : · · .. · ·: 
. .. ' ... ,'- ·.· .. ·,. . . ' .. ·'·' . . . .... . . ~ ., .· .: . . '. .. . . . . .· · .... ' 
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. : · existing. ~CRA~per~itted 'landfill. Off-Site· dispos(ll ·-involves· e~cavation ·of soils ~. · · :·. . . • .. ·I . .: --~o~tannnat~~~iii exce~s· ofthe,-target:criteria _and~tr~poriatio~:~t~·.ari appr·ov~d~RCRA.-: . ·.· ··_, .--~~ 
.. ,· . · · · · permitt~d-·h~~dmi~ w~te dispo~~.facil.ity .. Since the ~~tes c9ntain~d·in· tbe:b~rl~d: ·. .· . .' -. ·: 

' ·, 

· . -~-~, · - ·. ·- : :_drums· ~e ~ot ·exPected :t~ ·riieet ·the· RCRA land- dispbsal reqtiiiem~rits, thi~ techn~logy · · ,. . · 
> · . · .. _: .· .. ·· · -.~_.Will:n~t' b~ r~tained: f~r -~terri~ti~e .devei6prtienr-fot- wast'es. :'it: ~~~·be ·r~ta!hed· t\>is~>H .. -~;: ,: ~· ·.: ~ : 

~ . . .· . . . . . ' '.· . . . . . ' ·.- . ' i' . ' . . . 

. . ';, -an9_for_tlie dispo$.al.ofpotentiai .. resjdu~s.(e;g., mcinetator aS,h).··.. . . _,. '. ·:.' .-·. . . 
i-_-1-- . . ' . . - ,... . '. ·. . . . . '• :·' ,. . ,, '. 

I ·. · '·· .•. : ·.'.. 'b~~-sit.e df_~pos~ o(.eica~ate4 soils. ~e·~~ssit~~es 
1

'th~~ ~~~tru~ib~· ~f·:. -~ecli~~ .haza.rdo·~~-- ···:' ·,; ;·:. ·: _ ·. ~· .. 
'I- • '' _; . ··:_. \Yaste· landfilr·Cit ~th~ ·Site:;' ~le'ments·of such'.a ·site' must m~et the applicable RCRA .: · .. .' . .·.· · .. 

· · .·. ~equiremen!S:~d regulations (40'.~FR i64.3oo- i64.~17), ~as ~~li-as State ~equirem61!~·; .. · ·. : 
• ~ .. I. ) i '. r. : ... ·. . . ;. ' . , • . ·' • ' :; , , .• ~ ~ , . : , • • - , . . . . J. • -. '.:. • • • , . , , "1. ·., ,'., ·., ,'. • ' . 

~ .·1 ·. ~- ·urue~s.· a;·varHuice is. allow.ed. · :ae.cause of t~e~ reasons described. abqve,:_on.:Site_ djsposa.I ·. 
,. . ' . willnbt'be-retained -~or.·th~ .re~~vai-:,of:w~tes, b~t will .be 'r~t~ed fo~ the dispos~ o'f . ·._ .. 

. . · -sciils'and.pot'ehtial.tieatlnentr~sidue~ .. ··. · · · · ·· .. :· · .- '. - '· .. ·.. . . . . 'I ' : ·. . . ~I • ~ , .• · ' ,. ' . . ., •• • • ,_: : .·.:: ' • ~- \ • ' .. _.•' . . . ' " • •. . 'I 
. ·.· ' . . :. ' ,' . :~~ .. ,. . 

.·· · · _-_·,_. ~:s.3\I~~Sirilw~i~.a~d;-s~ii'T~e~t~:~t··.---~. ·::·,;· _ _-·.:·~--~ ... ·_. _.·:_·_ ·>' . ·. ·: ,:< .. : .. ·:;.· __ ,·.-~ .. -· ... I. 

, : 1 ;,·. -~- ·A; variety ·~f pr~c~~:~_()pdo·~ _erlst.foftr~ating.the ~qntainiriated -~qi:i~:i~~si.~.: Th~y c;1i1 be.·. -·'-.. ,. · · -
· · -··: · .. · : d~sified ~ biologi~al, ~~emical.aJ?.d'physi~al·: · . · ··. ·. . . ., · · · · ., .. - ·. · ;·< 

. '' • ~ ~ ' ' " ' ' -' ' • • ,.. .., ' • • ' • ' . ' I I 

.1. :~· . · ·z.s-.3~1 ·B~o-Iogi~a;·-~n-~·it~ Treatm~nt. ··Bi~iogica'l. de~~ad~tio'n of:t:he pri·-~~r.~ ' ·. ·~·· .. 

. , :. · .. · :: ·, con~arbiiia~ts :(e;g~..i3ETX cofup'ounds~ PCBs, chlo.riiiated-:s6lvents) can '·occur either'· ~. 
: . -1 ::_ .... ·_. a~robi~ca.lly. or ·aJ;ia~iobiC~liy. Secti~Ii 2;4;·3;1 diseusses' th'e .J>~i~cip~e~· ~f ae~obic' 'and·. 

I· ..._. ·. " ' '. a11aerobic degra.dat_ion .. ~n;-sitli bi?lo_gical treatment of soils ~.s.oft~~ ·.??ne in con juliet~ on > 

! 1 · ... -.: withjri-sjtli.,'YCiP9r·¢xtra_ctio~ ~rb~ologjcal tr~atmen·t ~f'groun~wa~er: ( J?e activity·:of . · 
. · .. ·_ .. ; . .'~:. '·brga,nisins respbnsibie ,for· .conta:lninari~ .destruction is~ controi'l~d, py· sevetaL factors,.·: 

..,: 

"· '·, •. 

~ ' I 
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•. ~ l • • • • , • •· • • , . • . ~ j • . -~- . • • - , _ • • • • • . • •. • • • • : r - .. . _. , · ·. . . . · 

'.l· < ··.·•··.• ::~tr~ n::::::;;:~~~=:~:r::~~:~;~~r:n:a~~a:~~;~:;:::::;o:l~=~~I~ " . · · .· ·. . .· 
. . . . . .. :. qt~ high salt conteiits: 'During the microbial gro\vth proce~s,; aviul~bf~· nutrients, ~suclr aS· . . . 

·-1·:._ ... __ ·. , .. 'rritrogen ~d ph~~pl;loru~, mpst_,be ~aintain~d to ellSu,re 't~at ~niy the c~n~~pa~t i~ the:; ... ~ .' · ... 
_ .·. ~ ·. ·limiting nutrient~ Cqritrol·of the .physical environinerit' may ·be utjJized·.to~enqarice. : · · ·· -~-; · 

• •' • .• • ' 1 I , '~ '. ' ' ~ • ·. • : ' ' , '. ' : ~ . ' ~. ' , . ' ·1 /. · : organism '.gi()wth by m~iiitammg· adequate· rrioistiue. and optimum .pH·. an4 t·~111penitur~ ... · . . .. · · 

~; ..... ".· . .The higher~t~e terriperatlf;~· .(within' org~nisr~ l~mit~) _the''fas'ter_jhe d_egradatiori. , ... ·. ' ....... 

!; I ' Bi?logi~·treatment?oesnClt:!le!lflld~ metalj: . ' . . ' ·•···.·. : ' : . ; 
I ,,· .~. ~I _,.· ~·\··l /,'•' ·~~-•,·,,. ,··:·':'. 
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. . iri~situ treat~ent typically .involves t.he biodeg~adation of contamina~~s· whic;h· are ' : 
... adsorbed otjto ~oils·Wjthin a satiir~ted.:zone. The process involves the addltiOifof small.·. ; .. 

. 'amount~- of nutrients. and,}or ae~obi~ processe~, large quantities; of an' oxygen. source. ~-
' .. This .is accomplished 'by .irijectfug fl4trient~enriched solutions into the contaminated. zone' ... 

·· through a serie~ rif ·weils .·or~ t;enches, ~d r~coyering. gr~undwatdr ·downgradient .. ·In ·- .· 
·or de~ for the· p~~cess :to be ~ffe~iye, ~he irijection/recovery 'systeni must provide .fbr .the · : · 
transport of. nutrients: through 'the. 'contaminated regt0}1~ •· This .is 'p~icularly diffic\{lt 

1

_: _' .. 
c • ' ' • • • • • ' • • ~ . . ' . .. 

where the ge0logy·is.higl1Iy irregular~ . .. - . 
-:. ,.,_- ... 

The ~ngine~ririg. parameters associated ~th- thi~proce~~-·aie: hig~ly. depe~de~t ·on-~oil·-. · 
perrtl~abi11ty~ which ·becomes the .rate-lirrytirtg step· for mass tr~nsfer ··of, oxy_gen~to the . 
orginisms,· In'-'sitti bioreclamation.:has b_een used in some' ii1st~c~_s f~rtreatment jn .· 

unsatura,ted soils-at shallow depths 'and above zone~ of contarrunated \.vater .. these·.·· 
. ·. treatnient.syste~ eri-e difficult to co~trol, ~nd' rely on introducing nutrient.:rlcbw~it~r to _, 

the -soil through percolation-or pressure injection. Air is then' drawn through the -soil to. 
¢nhance the· air 'exch~g·e in ~n~ soil mat~. . . . · ... · . ' . . . . . . 

. /. . . ~ 

' '. 

Because -of th~. ·high permeability· o( soils present' at t,he~ ACS· Site, ,both- amiero\)i~· a~~··. 
. ·-aerobic technologies. wil~ he ret~ned for b9th soil atid waste. . . J • 

',':· 

Biohaivesting~ ·. Biobarvesting involves· _the use of plan:ts 'to, accilm~late cq~tarillna~~s in.·· 

the· tissues. ·Plant rootS· absor~) contamina~ts presentin :the soiL Th~ plants are then 

-'harv~sted for disposal.: This treatment al~emative has not b~eit. retaiiletf for either. soils 
·or buri~d \Va.Stes.hedmse· of the· dept~s and levelsof-contanrlJ_lants present at the Site. ·_ 

' ,.. ' ' . . ' -·· . ....: . - . . ' 
'. ' ... · 

. . .. ....... . :._ ' . . . - ~ . 

-2.S:J.i· Che~cal·r~:Situ Treatment: A~ailable chemical treatm~rit methods-for iit~sitii<·· · . 
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. tteatm~nt of chlorinated VOCs and·.semi-volati.les in· unsaf~rated·· soils are.·lintited. ·. . . - ' 

<:h~~i~al tre~tm~nt- rrfe~h6ds include __ oxidation,. re~uctiori and ph·o~plysis .. These. · · .. . . . 1 
·· techno.logies-are·described· hi Secti'on 2~4.3~2 . . As discussed, ch~mieal (}os~s and .~verall · . 
. reaction' rates Inl,lSt ~e dete~ned experimentally becau~e,of competingrea~i~n5. This· · · -~ 1·; ·.: 
. ~ari be difficult boVen' under controlled conditions . ..It 'would be ~uch more ·diffi~lt; if ~ot . . ' 
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-~L · •. imp:o~sihl~·~t~:- moriitq~·.and :adju~t .til~·-sys~erri ifth~ pt9c~~s:_w~~e.:~~nd1l~ted in:sh~~ , .. . .... . .. :-:· . 

. ' ' :rhefefor'e;:·-du.e. :(o·' .. the 'irriplement'abllity~linii_tatiorts "arid u~certa1n_t'ies 'reg·arding .. . 
~- · '· · · ·: . eff~:Ctive~~~s,~f. ap-piying tJ:Ib~e- technologi~:s-ln-siiu~ they h~~e· no_~- been.·:·r.ei·~ined :for. . , . , 

: ' .. : : : 'futri;b co~ide'ratioil.for eithe~ soils or. buried w~t~·s> ' ·. ·. '~ '. ' . . ' '' ' ' . . . .. 

.• . < 2.5.33, ~h~sicai In-Situ ~re~~erit:, :·Pj,y.ical in:si~tr~atme~t njetho~ in~lud~ va~o~ . • ... ·· .. 
' J : ' : • . . ' • / • • . •'. .. ' . ' • .' ' ' • • ' • ;_.' ' • ·, • • ' ' ~ • /. • ': ' • • I' ' ' •• ,. ; .. 

. ' . ··.·' extracti<;>:ri; vitrificatioii;l inje_ction grouti~g.· s(>lvent'_extraction,. soil' fl~shing, fixation and .. '-' : . . -I ·.; ·radio:irequ~ncy.: .'Tlie·technato~~s)lvaitable f~tin:.situ~t~eat~e.nt ar~.ge·n~nl~ly,the-sarh~ .· .- .. ·_. ·: .- ·· .. 
· ·. , :· :· fo~-:r,emo~al arid-treatment described in se~tio~ z~5.2.3. ·.-.: >. . ~: ·· · ·· ·. · · · · ~ · 

•. ' ' ' '~~:~~ Stfi~p~~&- seciion 2.~.5:2 d;s~sses the princiPies'·of~leain .~ri~pi~g: ~~~.i~ ' .. ' ' ' 

.. -~· ... _ . ·- . ste~~·:strippj~g _ha5 b~en• r~tained 'for fu~re co-~i~~~_ati~~ .,for ~-e_ll1edi(lt~~~ sdi~ be~~m;~: : _, · > , 
/-', . ,· _·.' 'of-its potential-to simultaneously ti;"~aLVOCs'-'pres'en~ 'in the.-·buried wa_ste:.soil and ., _ 

'-_-.... -
1
-...... ---,·.· grm~~d~a,ter, : ·· .. · .. · .. •···. • . ,.. . · · ..•...• · •• •. ··• · . •. · · · · .· ··• : • , •c 

.· - .·J\: . ·_ ; : • ·.. . . ' . .: · .. ';:. . ' i •·. ..:. J ' :._ ·, .•. \ 

Vapor Extraction :· _.... ·_, _. . . . . . ··. •· . . . . . , ·.. _ .- . . , . , · .... ' _ ·'· · 
' . Vapor eXtr~cti(>~·-at ainbie~t teirn)er~tures.'would ·address the' VOC; and' pos~ibly. svoc; .· _· . . . . . . . . . . .. 

. . coritatfiina,~ioil at.th~· Sit~-. A·y~c.riu,m is' applied, ~t SOITI~.'col!e~tioq:.point- qr s~ries''o'f ~-. -~--~·· ,;: -_· ': .... 
• --~-, · > .. collectipn·p-~iri.ts,-:~hich·Jn:~y b~_~itht?r:wells or petfofate'd pip~·laid-in:trenche~;:- Ste~m _. -. __ ,· · ·· ~ 
' .·- ' '- may'_hiso. be fnje~t~d 'in o~d~r to· el~_vate ~on 't~~peratu:r.es_ ·and' increase '·remo~hl '. . ' . ' 

·; ' . effi~en~ies'. Sofl.gase_s ~n4 'contarninaJ1~ -~apOrs· migr~t~ tow~r<l-.tl;~· colle_ction:poir~ts:; . '•' ' .. ' 

_. ·1 : _··.·. -1b~ gas~~_.may-r~quiie tr~~~-!lie!lt p~ori~:_pis~har~e.· .Thi~5s_ ~ie~y.accompli~hed tisirlg_ --.- .... _ 
. ' . > :· : ', . an ad~o~pent bed, a catalYtic combustion device' or a fiime inci?era!<:>.~-: ~i~h well-pl~~-ed,.'' ' ·. : .~ ' ' 

·- .1 ~· ·> ... · .--__ extra~i~n-w~lls_~~f:o~ tyen~hes:~~-~ycoritr~lling prt?s~~i~ ~th~~. ~?~:ll~satu:r,a~_ed_zone, .· -: ~ > : _. · · 
. ·. ·.··i .. ·. ·:~ontamt~antvaponzatiOn can be :~on~n;>ll.ed to·eff~ct contamtn~nt re~()val fro~ , , . 

I 
.. ·extenSive areas' 'artd .from ~nder. structures. ' fucessiv'e tTI:oishtre levels due. to the shallow 

.. · •. .·· · . · ·._ ,grotind~ate_r,~pnditioiisat tbe_Site' niay inh~birv.apor e~~aqion.uwess the··.affected ~r~as _- ... 
·.. ·- ... : .·ru-~--d:ewater~d-_ fust.. ,-V~por· extractiopwould not-~r~ar ~petals, .:Pcss, and. sbme s.yocs~: -~ ~ .. : ·. . ... · 

: :1.:· . :-·Howe~~r. ·althotigh-the .. vapor extt_actio~.t~chn~logy may.-noi treat.an, 9fil1e ~yocs~--~-. :._'~ ~:. , ... 

. : ~e<;e~f :s.~udi~s 'have. :,s.howt\. ~hat !h~ process 'can· e~atj~e biologicCl:i. actiyity )n' t~e '·~Qil . ·. . ' '.' . _·, . ' 

·which '·may. belp,-.to red~ce th~ r~ni~ng. ~VQcS. 'This ~echn~\ogy" i~: retain·edfor :use, 'in _· '. · ._ .. 
: ,developing, alie_matives. f9r .. so~l. and .. wastt?' based on 'ihlpl~IJ1-en~ability' ~d ~ffectiven~ss . , ·, . , , , . , 
considerati9~· ... :, __ .·· ... ·.· ,,_._. ;_ \ ,. _·: -' . ' .,· .. \.' 
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·.vitrificatio'n' -·~·· .- ... · .",·_" ,. :· . 

. ln-:situ -vitrification: is. accomplished. by. installing el_e'ctrode~ ·in boreholes around an- area,·:.· I 
applying ~:big~ voltage and heating the soil/,_.;as.te .:~ass ~s a re~~lt of the ~iectij~~l · . · . 

resi~tance· of. the mass. ~oils are melted at .the big~ temper~tur~s devel~ped: A 'ho~d is · ·-~--
, ~rected ov~r 'the- area to be vitiified to. collect.'off-g~ses; .which.·ar~ t'hen-·tr~a:t~d: 

·'. Vitrification resul~ in organic contaminant destructi~n ·and- melting·of the heated m~s •. 
\vhich th-en cools :to a. glassy solid, im:mo~ilizing r~~idual c,ontami~ants. This technology._,· :. ~:.>I 
is best appi_ied wh~re very high ·teniper~tures are required for .coritaminant 'destruction,-:'' 

· . and where the glassy solid product .is benefici~l ·in :irnniobilizing i~organic c~nta~nants · · .. -· I· 
·. t4atare.not_destroyed durlng.processing. It is applicable t.o _a:.(lepth of.~pp~&xirriately_30 

.· ' 'feet: ''~~~shill ow ~_mmdwate~ conditions at the ·si~e will. drastic_ally 'incr_~a:Se.'the .energy' .: 

·.:requirelrient~ if affect~d areas~re not -d~watered first. The p~o~ess· is r-~Jatively · . 
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- The·_mairi disadvantag-es. of c~pplng -~re. the_ need for. long,. term maintenance and 

' u~~ertain design life: Caps will need 'to be pe~odieally inspect.ed for settlenie~t; potiding 
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·.of liqu'ids, e~os_ion, arid ·naturally· occurr.ing inva,sion by. deep~rooted<~eg~tation ... Iri _ ~ · · · · 

'ad~ition,th~' grouridwat:er mo~ito~ing wells,'often·;assodated ~t~ ~ap~. need to be .. 
>_periodiC~lly. ·sam.pled and:m~intain~d .. However,-. these lQng~terin.·rmiintenance 
' req~it~ment~ usually are conside'ra~_ly niore ,econonucal than' e~cav~tion aJ?-d removal of,' 
the wastes~ · · · · · . . . · · , .. · · . · · · · : : . -· . ; · . · 
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. The .design Jife·of a.·C~p is. ~nc~rt~iri:b6,c~use oftbe unce)"t~in.iife.of SYnth~tic:~iner' __ .. _.··1· · .. 
-ni?teri~s (ii o~~- is used in.the capPth~ unce[tain amounts ofann~alraiclal( ~hiCI1. will · · · · · ·· 

. _ i_nlilt~(ite .the ·~ap~ ·and th,~ u_ri:cert~n rat_e _of wast~ ~gration ~hi'C:~· ~ould_~esul~ from, a~y:- -.. _. '- ·I 
·,._'· irifiltr.ating rainwater .. This uncertainty may necessitate the:strategic placem~rit of .. _ _ . . . . 
.. ~oriitoring wells at· a Site-.to detect· any waste. nligration, :thus'sigmlli~g thi iieed to ·' -· . 
'repbiG~ .tbe tap.' Caps genera)ly hav~a_niinimuin:design. lffe of 20 years.'_ .<?appirig ~fthe . ' I'· :·: 
entire' Site. -~11 ri6t b-~ ret.ained -for;ali~lysls.- ·.·Capping of some·a;e~ ~ucb:~- areas, of 

.... _: -~ w~te ~ill ~b~ re.tain~·d for B:lt.eiJl~tfve dev-~lopment f~r b6th ~ast_e ~~ -s.~il: ·. · . . .. · . ' ~" .. : I··· 
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Rigid- co~ers sti~h· as cohcret·~ an.d as;ph_alt -.~re' yulner~pie 't~·:c·r~cking ·-~:e~a~se' of~· ,·_ ' I' 
. · .. settie~ent qf waste~- ~q chemical det¢rimition .. C~ncrete ~over~ .may have a' design life' · :: , .- . ·. . . 
. : cir.-~bout 50 ~years, ex~ept whe~- ~pplieq ~ t6~- chemically severe ~r ... p)Jysically unsiable .·_ .. · ' l. . '(. 

e~vir~nments~·'nie-~rea.t~ b~·covered ~t the Site is l~rge;thus}hc~e-a5ing._the probabiiicy· ... ·_. · .. .- ·I· 
·-of·crackingarid breaking ofri~d cover~. 'Therefore/rigid ~overs3villno(b~ re:tained aS-~{·. . . ' ' : 
~ethod qf containinent (ot alternative d~v~lop~eht: ~phah ~~d ~oncre·t~ ~ovets will be :. , . · ·1. · 
retained as. a Iil:ethod of preventing derma] C()~tact.· · _, · ' · '. ·. . . . : : ... ' . . . , 
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- ·-··, · .. Asoii.-~o~er:provide~ basiclprevention.from.·con_ta~ts With surfacesofl~a~d groy~dwate;.: ._· ... . · .. -·I· .. 
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. ·:It also .pre~ents.migra,tlonof contammants. to .. th~ ~xtent 'tha-t ~giatfodis-via er-osion~-·It. -,:, . .· · ·. ·_i 

is :l~~s eff~ctive ·in reducing. ~gration-.o( contami~~ts to the wat~r' table, because it.only_ · ---- . ;; _ · I· 
proVides.'minimal reductio~ of surface water inflltrati<m: it is-~ost·effedive in siruation5. -c • ·:- - · 

'" ' I ~here 'contamillahts af_e·· ~o( migrating to the wat~r table.' Since' continuin!pnigr~tioh ·o( I' 1---. : 
c(>ntaminants · t~ _g_rtmndw.ater. is a ~9~-ce~_ri, it will .n?t b~ ·retaiil~d: for··al,ferriati~e .. 
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. ··.· · ,': : ·. :, ·~alternatives 'to be ·evaluated inSe~tion 4:0 Wili be· identified at .. the end ·of'.this .se~tion .. ·A·· .· ·t:· ·> _.. 
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Th~ {mrpose of the prelimina.ryscre~ning is to reduce'- the number ~f prot~~s optio~ .that_·, · ... · · 

· will.be -conibin~dfuto- the final alternatives for detaile4-·analysk Defined ·ait~rnatives · 

.• _.'-~are e'vahia'ted 'against "t~e short~ _imd long-term ~spect~ of thre'e broad <;riteda{· . 
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adion alternatives· (~.g;, institutii:lnal ·-m~asures,. slurry wail)' is presented 'iii·-

_ . _. Section 3.3. · The 'ana)ysis :o-f .independent process optior:m is pt~s~nted·.s~parate~ fro Pi the _. 

__ _ . _ - "proce.ss~ options whi~h will cotpprls~ the- final alternatives; . Indeper_ident p'roc~ss opti~m; -- :. 

whi~p..Win be retained for.detailed analysis_ will be d~signated ip 't~is: cha_Rter .. Jbe (:m~. _ · 
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. . :,- · .. · :. Co~t ~a.S cop.sidered w~en ~<;>,mp~rll:tg._al,temativt:s ·providi~g sinlila!.' pt()~e_ction: · ·.R~adily _. ·. · :·: ·. ·. --~ .. -· . 

-~:-.1 ~:.·.: ,~:; _~va~abl~:utVt-c~~t~ ~e_r~~us~d.for co~p-~son_piitPoses~:w~er~._al?pro·~~~t~:-: B~t~.c¥~hii_ .; ;.,·:,.,'_.·., 
.. . ,:-~ :.- . ·.~and annual qpe,rat~?n an~. m~I.nte~w.Q.ce c<;>_sts·were co~I~t?re~~ :~ :qualitat!ve ~sessq,1e,nt ·· .- •. ,, .. , 
, .. · .. 1., ' .... -.-:6£ cost w~ 'mad~ -~h~n conip~g: vari~tiorts_ .. of..~i~il~-.t_edin()logies.·(e.g. siurry walls}.:· . _' .. ~ ·._.: 

?~ . · ,. . : Th~ cost -~~mp~ison~ presented i~ 'this ~hapter ·a.re· prelimimuy_:e~ti~ates and.do:-~or ' . · · ' 
• .. ' : . , ..., • ,· ' - '• ~ • ~ ~' ': '· - . I - . ' • • ~· • ' . ' ( • • 

-~ .; .. ·' · .·. _,· ·include costs whic_h:-are~common·:to all.of the al~ematives and/or process options; .·.·: . . · .<·· . . . . .. 
'11~··:·->:·.·_._.-::'··:.---~:;- __ ··::-::· ' .. ·_.; ,-,- __ ·;~>··: ... '• ·_<_··<<···. ·:' . '._, ,·· .. ·.:·· .'··,_.·-~-. '. 
--~. . . ·._: ,· :-- ::_._.Th.e~ foll_o~i_rig)issuihp!.ions.wefe .-in~de in ·the-dey~lopyji¢~~ -~f.t~e:· ~.rei~~i-n,ary -cost·_.· •-~-- .·.: · : ;'_: 

, .• j·,, • e_stifn~tes.:· • · .·'. , :>' , ...•.. · .. • , ..... < : · , ' .··.·• .. · •.,, :, i 
-~~' ;·· ·:. : ~. -· --~- '·~optro!s· 'Yi~l'.~e'r~quired .to .~ollect air ~~ssions' ft:~IP. air .stripping,_ 'Yapo_r. · · 

_.- _ , -- · · · :·extr_~ctH;m,_VItnficati9n·~n~,t_n-situ.~te~m ~~nppi~g-operati_o·ns~ and_ , ... · - ·,· __ .:- ..• 
,·, , ~ ' ' • • , , . • .. • : ,· , _ • • , •· • • , , ., ' , :. • .... '. • ~ , , , ' 

1
; , • • • , • .~ ~ , ~ .... r . l , • • _ , . ~ ·,.'I , 

1
· •. , 

· • ·! -_~:: .. , · _:gr-oundwater· extraction .ari.d treatment- system$ Will have to. achieve--potential · 
i ~-~~ ;:·:~_. ·,·_ .-_· · · ... : -~S-pri~~ t~ ~isch~-~g~ ~~d,e~ a NPDE~-~~~t.- ~-. · _·· ·:_·_. ~- . . · _' . , .. ·_.;· ~;~_:-:- , . 

, , . -.. - . ' r . ' ~ , . . ·. ~ ... ', • . . . . . , . , . . ·. . . ~ ·. ' . • • . ., ~- _-· .· ·' . . ·• .• - . . .. ' ,. . 

.• - <;_ . . -·~ Dmr to tlie· telat~vely ·_large ~nin11pei- ofwast~- constitue~~s d~t~Cted, compounds were . . . . - , 

_ _.: 1;:_:·-~: ·.·; _·, ~- ·gr,oup~~-:~:-to~~-ihe~-\ ~h~r~ _.app~icabl~, ,to·:assi~t-.in·th~ -~reli~_in~ry--~~-~e7Iii~g- ~roc~s_s~- __ _;:· . .. :··::::~-~ .·,. :·_._, 
·· . ." ~ · : ·:_ Orgamc compounds 4ave- lJ~~n groupe.d:.tog~ther -.based~.on··similar chemic~l··. _; .· .... 

· -~- . ' · .. , ch~ra~t~rist~ts. '·On~ or,.two targ~t corttpou-~ds:haye· b~~~. de.sigrtated from ~ach 'chemipal. - . : :. :, · 
.... :;-·: . .--· ._gio~pfng.a5·b'euig't~pr,ese~tativ~ ~f.-that gtoup.·f~r~purpo.ses of.det~rnjini~g tfeat~pil.itY · ·-. ;_; .·. 

~:-. ·: . ···' r' ,·P<?feritiat . .-)'he: seleCt~~ t~rget coinp.ou~~s repres~nt_priiriarr 'co~tanun-~ts: dete'cted: fit.~: _-- _< , · .• ·-. 

I ~ ' · · .•• • ", ~~=i~~~tl~Z:::do;e:afii~:~~:;~ bz:~~o~1;:~i~:~~in:t!: .tt~tt.!:~;t%~~~~t~.: . .. . · ·. , · 
··_·I·: .. ·.~:-, · · ·. _; _ .. ~~a~~ a·~~ _ta~~et . ~-~~pdu.~~ ._~as ~~ieeted · froo/ • ~ .r_e~~~ctive . ~~e~cal _ira~~' 'if .slgill~~,an_t . . . ,~_: -~·:.: _, 
. ·-~ · _. ·. · ~ · · . _differences·, In physic~J properties usec,l to ev(lluat~ -,treatability: ( e~g., _v_apbr pressure, · , > , .. 

' .· I: ' : • .. ~~~::~~;;,iatriJ:l~ti.~;J::~~~=~f:~;~:tr;~~~d;:iiJ::;~~t{~!~;~;:~~~s:~ •. ·: ····. . ; ; .· . 
I. ': < .~ •••.. ~p,~cifi~ ch~~cal gr~~p~~ and de~igfiatedtarget co~~Out ~· discuSS~d 6¢tow. ·. .• • . • ' :, ' ~ . 

· .. " · · . ~ · -BETX Comp~und~ -.B£:11'- ~s-an acronym ·repr~sentipg 'the_. compo~mds ~~nzene,. ~ :· 

I. : · -_: , , · . , ·ethyl benz~ne; tolu~n~_.and, •xyl~n~. BETX c~mpounds- Bfe .. typically us~d as . · · '· .'.: · • 
_·. :. ·:.· ,.·:· :solvents.aJ?-d-are d~nve~ fromml an~/or-hydro~b?n prod~cts.-Benzene ~d.··. . .... ,,_· 

- ; · . .. . , . --.,- ·. ·toluene have. been designated as b~mg repre~entative of this group for u.~e .m: .. · -~' 
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1.• 
-;'_-.I 

·. : . ; :-'chlorinated Metha~es,- ~e: chlorinated ~eth:ari~s- _qete~:a ~to the- ~CS~it~. ·-
' .-· · include ·chloromethane., methy~ene chloride, chloroform and carbon. , _,

1
. 

tetrachloride: These compounds are used as,·solvents ·and degreasing agents. _, --, 
_ - Chloroform has beep._ designated as being representative 'of this group for use in ·. . 

·· : : · - e~(iluating -treat~bility potential.- · . . , · , · ~- . 

- . ·_ . ~- . '~ChlOrinated Ethanes-- Chlorinated ethahes d~tetted -a~: the ACS Site' incl~d.e _· . ': ·:._.·I ·. 
.. .· . • ,- . ' 1, 1,2,2-tetrachloroetharie, ~7 1,2-trichloro~thane, I 1, 1, !-trichloroethane; 1, t•' anq . , ( .· . 

· - 1,2-dichloioethane and chloroetha:Qe .. Thes_e compounds· are ·used a.S ·s9lvents . .-.. < · 

- '-!·· 
.. , · .:and .degreasin'g agents :an~ may also ~epres~nt an.'anaerobic J)iod~.gradatipri' -· · .. :1. 

· 'segu~nc~: Chlg~oethan~ and 1,1, 1-:tnc~loroetha:J?-e have b~~n- d~sign~t~d. as· - . , _ 

.· 

i· .--,_ 

I 

1-

·.' ,.·. 

. ,· 

• '' r 

bemg r~presentattve_ofthis grol1p for use·m.evaluatmgJreat(lbihty'poteptial. · · · · 

·- . Chl~rinated -Etheries :~. Chlorinated-ethene.s detected af ·t~~.ACS ~ite inciude ,·· :· - :I_ .. 
trichlotoethene, 'tetrachloro·ethene, cis- and ·trans.:.dichloroethene and vinyl ·. · · .- · -
chloride .. Trichloroethene and tetrachloroetherie are ·used as solvents and , : . . 
degreasing asenis, while' dichloroeth~n·e and vinyl chloride usually represent '. . , -~--- .. 
anaer_obic biOdegradation produ~ts of. other chlorinated -compoun9s. Vinyl : ·· ·' 

·chloride- is als·o. used a:s a monomer in the m·imufacture of plastics. , · ,_ 
.. Tettachloroethene. and :vinyl -chloride .-hc;lve been designated a·s b~ing· -~- · 
.representatiye of this group for use in evalu_ating treatability pote_n~ial. _·_ .-- .. _ .' .. ' .. ·' -

. Ket6~es.- Ketones detecte,d·,at,the ACS 'site :.hi-~l~de. ~c'et6'n~.-~~thyl ethyl 
·_ketone, methyl- isobutyLketone and isophorone. Th_es_e:comp_ounds. are used as. 

_ . , _ solvents and_ .. a.~. intermediate~ in the ·pr9duction of ~the~ <?rgariic c,he_.miG~s;'. 
Methyl ethyl- ketone and· Isophorope have· been designated .as .bemg · 
representative' of this group-for us~jn evaluating tre·atabiViy potentia1. _- · _ .. 

" • :. ' ... .- ~ 1 ..._ 1 ' 
0 

, ~ , T ~ \'' • : ; '. ' I I • '; , 

··, 

.··:1'1 

J ' ' 

;I.: 
Chlorinated Propanes -: Chlorinated piopanes detected· at the_ ACS ~ite include _· 
1,2-dichloropropane. , Since 1,2..:dichloropropane ·was not a/redominant · 

_i • contaminant detected at· the ACS ·sit~~ it has riot been in~lude irJ. the· target-
-compound list.. . . . _ · · -· · , · - · · · · · 

) \ . . .. 
·ij 

• ' • • • ~ • ·• I •. : : • • ' • \. . : • . .·' ' .~ '. . I ' I,. -, :. • - : ~ .• :., • ••• 

·- _ ·Chlorinated Benzenes- ·Chlorinated benzenes dete'cted at' the ACS Site include:~ , · -~---· 
> :chlorobenzene and 1,2- and 1,4-dichlorobenzene. These conip'ounds are 'used a.s ' - . ,• ' ' - -

. ' "/. . .-raw materials in ·the. inariufacture of fumjg~nts, pestiCides anq ayes .. 1;2-· '.';_ . 
dichlo,robemene has been designated as being representative 'of this group. for -. 

·, use in evaluating 'treatability potential. : · .: . . · · · · .' . · - · · ·. -. · ·'I·· 
- ~ _·.- Phth~i~tes - Phthal~tes- det~~_ted ~t the A~S Si~e- fnd~a~ d.iet~ylp~th~late,.: . ·- ·-~ . , 

_-, _ dibutyl phtha~ate, butylbenzylphthalate, bis .(2-ethylhe~yl) phthalate, · · ·1· 
dioctylplithalate ·and dimethylphtlialate. Phthalates are used as plasticizing · : · 
a·gents,.and a_lso m.~Y pe:·naturally ~ccurririg; .:Di~utylphth_a~ate·and;-bis.(2~: .. -· 
ethylhexyl) phthalate have been destgnat~d as bemg- representative· of this group· -.-. 

.. for use in evaluatingtre~tability p~tentiaL . · _ . · -, - · · · · · · · · · ._ _ · · -. · - · :I' _,. I 
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1
·,_·, •. •.•. ..,· . .-· ·' ·,._;_' ••. ···• •·• ·• -.~ •. · · __ October23,-199. '!-•·" .... · 

, , · •' f, ,} 1 • .-;:: ''' :.- .',, _ ... r ·· ,r • ".,··· 

.··. ;. ; . _, .. , . : .. , , '· .. ·. . .~:.:. ··, ,: ·. ~·:.'-._,·. :,, '·., · ·Pa~e3-5 ' .. 
. ·. ·, :, ,J· • ""_.., • ·~' ·,''' ,' '•• . ~ ~ ,· •· ,~ , ,"' ~- ', ~!~,'~:' • I' I· I '•' 

j _? . ~ -. · · · ' .riJfU'd~~~~p~g~:~~.~:~~=hr:a~~: i~e~dt~:~~:i~~:a~~;~~ · .. . · .·. . -· 
1
. · ·- . _ · __ : · :· · ,·. fl~orene,, ant11tacene, ,fluoranth~ne, pyrerie, benz.o (a).p}'rene, tdeno (1,2,3-cd) . , ::_·.:, 

.' ·. - ' -~ · .' pyre;ne,; <h9e~~ ,(a,h) antlm~cene and benzo. (g,h,t) .p_ezylene; PNA· compo_unds -
· · · · .. ·. ·:are denved from_ coal· tars,_.oils·~d othet:.petr~l~utn p~oducts: ~·aphthalene a_nd .. 

. ·· .· . . 2-methylnaphthalene .. were the. only .P~As .-that were predommant:among the . · 1.r· · .- _, ~. ·. ,': conta_rilin~nts detected. at the·ACS_Site'. 'Naphtpalene h~ been designated.as ~. . .· · 
' 1:: ·,' : •,'' \ . b~ing represerita:tiy.e r)( th~s,gioup for'use iij evaiU:atjilg treata~ility potential,·, 1 

I ,._ ,·' ·, '• . , ~-.! , 

__ , •• , J ~·;·~ .... - • •• ~-···'··. ,.·-.· •• • ~ ... • •• ~· -r ·.·,·.· .. ~- ·, ·_. : ::~·.·.·; .·· .•.·. ~.·' .. ,. r· 

, · -· .. · .. :, .. : ·· Yhenols_..,. Pthenols~d~_te~ted:at t~e.ACS Siteinch.Id~'pheriol,-.2:._~a*·~··4,-- :-. ~- ··,.· 
-~ . : · . ,.· . : _-· · me~hylphenol,. ~,4.-'d~rp.ethylp~en~l an<~ pentachloropheno.l. The~e .. CQ~pou.n,~s .... 

. . · · . . .. ~ ,-. are_ usea as raw matenals ·ano mtermed.ates m the productiOn. of vanous or game 
· · · -': , ·. chemicals._and· compounds. 4-methylphenol has :been··desigriated as.qeing. , ... 

. :--~----_ ..... · .. ·. : : .-_:._._:·< ·-rt:P~~se~~~~~Y:e ot-~~t~ r,o(Ip ~pr~~e_.i~~~va~~-at~~~t~ea\abi_li_~.p~te~tiaV; .- ·<~·· ·· · · _ .. , .. 

... _. ~>-. · .. · · Mis Ban· u r anic Corri o nd ··-··Miscellaneous organic compounds :·-' :- ··. 
I. . . : ·_', ..• -de_te~!ed' at ·the A:-~· Site_·w~ich ~ave' .. no_t ~een .·p1ac~9..in one 'oLthe:,~b9ve. , .. · :. -~·1:., .. ~ · · ·. · · ·chemi_cal group_s · mcl~r~.e · l;>e_n_z01~ ·.actd, .bts (2-ch~~roe~hyl). eth~r, ·JJ.l~ (2- .. · ·· . - . :' . 

. · -~. . . . ) chlormsopropyl)·e.ther, d1benzofurap an~ ·l)~xachlorobenzen~. ~enzmc ac1d _at;d .. ', 
.. , , · \ . . bis ·(2-~hloroethyl) ~ther are the only .. predominant. compounds from this ·group _. " ._: 

1
.· · · ·: ·~ ·.,. d.e~~cted.at·the ACS'Site.and have beeq9~~ignated;~ targe,t compounds:for use.· " .... 

_. · · . ·:· _. . - .· _· . in.ev'a)ua~in,g.tr~at3;bility pote~ti~.· .. \ · :. · .; .. · · · . · .-
• • • .... ~ "' '. : • • • . . ;· , • ·, ~ ' ' ' ' • ·~ ·, .· •· .· .. ~.... ' . . ~ ~ ' . t.' -' ". ' . ·~ ~·: •••. 

_··· ... ~ ... ,· ···_.'~:·.~:'_·PCB~:-:: .PCBs .are~high ~olec~lar ·weight vari~bly chlonn.ated bip.h~nyls.~h_ich . ·. _, .;· ... 
_· --~ · . .. · . ~-. ;w~re. pr~s_ ent _1~ · 9I.t:lectr~t~Jlmds_ for~e~Ir" use9 m. ~l~c.tnca!· -~ql}IPtp.~nt (~.-g.,:~- ·. · ,: .. · 
. . . .· .. · · · .. :·· .. ~capacitors, transformers) and hydraulic· oils. T.reatabihty:potentiai:f<;>r J;><;Bs will,· : . · 
·· ·· ·_.· ·.-. ·: ~beevalriated:a5agroupasopposedtqindivi{jrially(e.g.,Arochlor1248). ~.· . . ··: · ... '.- I~: ' : . ,'_': : -~ ·_ -: f~ilt~tiv~ly -~d·e~~ifi~d- Com~o~iids.'friCs; ~ ·ri i~ ~s~~~ -~hat -~Ii ~f t~e ·nci~·,- · ; ... _: :~-

· .. · .. ;· . ·. .'. . ·· petected at. the AOS ·.site W?-11'-b~ rep~~sented py on~ .of the. c~~~cal gto.ups · .. · ·,· 
· · ·-- . . . , , · - .· .?-lre~dy destgn'!-_~ed ... ·TI~· will not'~e·t_ncluded :1~ the eyalilatlop. qf,.treat~J)lhty. . ·.. ·, .. . -1; · . .' -,. . · pote,ntial.- ·· ... :· · . · . ., · · .... _ ~· . · ·· __ . . · ·_. . . . . _ .·· _ ._ , . . · ·, · · . · · .. . · : · , 

, . . "' . ·... . ,_: . · I~Qrgaruc M~-tals ~· fuorganj~·met~I~- detected: at the ACS Site -'inCI~d~,- aiuriunurri~ · --~: · _ · -· :, . -, '· ... I.·. . ·-. . ~ti~OJ?Y, arsen~~' }?anu~ b_eryll_il!~ cadn).iup1, chr<;>mju~ c<?pp~r; ir'OJ?, lead, .. _ . :.· · . 
· · · · _. p1agnes~UIJ?,. ~anganes~, ~ercucy, ruck~l; _seleruum, ~hallm~ van~dm~ ZII!C am~.'- .. · ;_ .. · 
· . :',., . . · :. --~-- , total cyarudes: ..Inorga~uc.metals niay,be·:present m raw matenals us~d m.the.· · .
1
. · · · · · ·. · ... ··· .' · : " ~aste_ · ~trea.InS disposed ·pf at the. ,ACS ~it_e (e.g._, pigm,ents. present. in p3:int_ ~n,d ;' :· · ~ · 

· ·' ·.· ·· 4Jksluqges) ·or Jl?~Y be·naturally. occumng.- Ranum,' arsemc;·lead,,Iron· and zmc : . . . . 
· · . . -. -haye -peen_. designated as being r~present~tiye of.this:grqup for use in·.evalua'ting. 
· .:.;. · ·_- ,treat~bilitypote,ritial .. · ... '' _· .,,_ -)· .. . · · '·.,..:·.·.-. >" .. : .,·.·-~ .<,-'._: · · ~ .... ·•· ·,1 .. : . ·. '··. _.· ,. '.' '~:. ' .... ,_;·:-,:· "·' ' ·' . ; ·. . . . .. :· .' .. . ) .':. ". ' . 
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-. · _·,32J ARARs Overview . · .. · "' ·· 
. ) . Th~ 1985 NCP revisions req~ired selected :re_m¢dies :to ~tt~ or 'exceed applic'abie' :0~·- '• .'·1 

.·, . ' 
. ' 

I . 

•" 

· -. r~levant ·and. :~ppropria.te- Federal pu)?Iic health 'and· envi_roimiental r~q1,li~~111enis . .-- ' ... 

-' <ARAAs). ~·In addition, t?~ 1985 N_CP r~qu~red co~idera~ion,.o~ other pe·rt~en~ Fed~ral .·:: .. ~, . 1 · 
criteria, advisories 'and guidance, as well as ·State· standards. 'l.n: 1986;· the Superfund~- - · · ' 
I . . - . . . - " . ' . - - - -. ' - -

-_'Amendmenis_and Re~uthqrization A~ (~ARA) Section 121(9) ccid~ed and expand~d -~ ., . ~--
-the' :ARARs' concept-~ . Und~r 'section 12i(d)(2)(AY of, SARA; r~inedial·adions,.must ·. . >. • .: 

,· r ' , ·' · • • , ' • "· • 1 • 

. ·.attain a :I_evel·or standard of.control which att~ins any"strurdatd,'·requirement, criteria· or~- . ' 
·-~ limit~tion u_rid.er any Feder·ai e.n\:rironmentallaw, Including }?ut',~O·t limit~d to, the . . . :·a 
R~source ConseiVatiori ·and Recovery Act, the T~xic Substances .Control Act,- the Safe . 

. ·Drinking Water Act,_· the .cl'e·an Ail-' Ac~,-:.tpe·_~arine._~i-,ote~tion, :Re~ea~ch ~n_d _ . -' · · ~-·.-
.-San~aries Act, -and the So lip Waste- Disposal Act,. which are determined tobe l~gally · · , · 

~· .1 - • • ~ • ." I f , , . . .. ' ; '. 1 • 1 ._ • • • •' 

applic:bl~ qr relevant and appropri)lte. . . . _ , . . . . ,_. . • · · . J , 
SARA also requires remedial actions to. achieve .a leyel- or standarc(of controlwh~ch . :.- . . 

- attains. ~hy. pr()n;:ulgated st~nrl,afd,· requireln~n t~ criteria, 'oi Hritatio~ 'under ·a.· ·State -- ' . . . ·I- . 
·~nvironme~tal or facility· sitingl~w that !s more stringent' than any Fede~alstanda~d; ·. · ·. 

. requir~m_ent; Criteria, or lhnitation.and is:legally.applicable m ~devantand.app~oprlate_-· - -
~"" ~ • J • • • ' ' / • ' • , ' ' ' .'.' • ' • • ' •• I I '• •' 'II\ •' • . ., • , .:., ' ' . , .". ' ', ' • ' • I ', • t : ' ' . ~ , 

sARA Part i2t(d)(4) of s~·pr6~de~ for.~aive~sof.ARARs. u~d~i- s~_(6),~1iffe~~ni-
' . types of cirdi~tances: These include: . ·:. > . . .. ' . . .. 
~ I'' '' • • w • ' I • -t • • ' ' ~ ' ' • ' , '• \ 

. _·; I 

-~-. . 
. \ 

_---~--
'·. . . 

._ . 
. •·•. f' 

whe~e the remedial action is an interl~ measure and where the final re~edy Win . 
attain the~ upon completion;- · · - .. · . . .' · · · · _' __ · · · · 

. ' . 

. . ~h~r-e· compliance ~ht'-r.esuit in 'gre~ter ri~k 'to hll~~n. he~lth' a·ild the 
·en~ronment than other_optmllS; ... . ·.· · · . . . . · .. · · . , . . ·. · · •. . .· · ·' ' 

- ; . : wlt~r2 :compli~nce is techriic.aily ~pr~~i-cal;: :. ,, . . . . :·' 

. where ~-·~teinative.re~edi~ ~ction wiii- ~ttain_the equivalent Qtth~ ~RAR; ·. · .. ·. 
J •.' ' ' ', , ..... "'I I:, 

: · for .State ·:r~quirel:p.en~, ~her~- the Stat~ h~ not -consistentiy ~pplied the· State 
requirement m similar cir~mstances·; and _ · · ·,, .. ~- .. : · . _ _ . 
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. ~ ·1. -: : · j ·.: • :: ... ~J~~: -~~~~-i~~ l04 .. ~~~~di~l:: a~ti~n~,· ~he~e ~~~plia·n·~~~ .~th 'the MAR ·wiii·-n~t,.·_..-.·.- ·· :~.~-: .. · · · 
· ·.- -: -~,. .· . :. · > ~· .. ,; pr:_ovide_ :a.· b~lance1betweeii'·protecting ,pubJic- heal~h;. welfa!e/. a·nd -the_.~. : ·· ·. 

-·~·· ·: .- :.· , .·. -._· _·· _.: envirp~~nt·a~ the-Site: with the availability of~Supet:fund Iilpney f~r resp~pse at··~.<.· .. ':::'· -.- · c . · 

· . ·-.' . ·_ · · ... ':· .. other sites (fund-balancmg). ·. : : .,, · · . · ~,. ·. ·· ~:_ ... · · · - · 
.( ' 

1 
..,_ • ~ ' .~ ~ ·-~ .'";,. : ' ~ • ' , \ , ' , '• ~ t • • I ' '. :. • ,"t-. ' • ' • , • , . · ' I , 

•• •. • ••• I'" , •••• -··-._ ..... _'.· ···.\~ .... •"". • _:_ 't\ ••• .-· ·_·._. ' .· .' -.~< ... .:, ··~ \ .. ;· ,·' . . . ~. -~ .. ·~ ... · . .. .. 
1
" .. · ... · ·. SARA PartJ2l(eYstates, that no;Fede~al, Sta~·~. ·or local peimit sliall be_.requiied_for t_he ~-. ··. - . ·.·, . 

~ .· ·•· .' · -'· .. · · .. portion _of.any·-r~me~ial.dctlon conducted _entire.Iy on-site~· .0~-Site :i~--dt~-fined. to .inc~ud~: .. ~: .. · .·_: . : ,::· 

- . > ·.·,the ai-eaJ 'exte'J;J.(,of, c'o-nt'a~-i.na~ion·~~nd' ~~~ .s~itapfe:·a'ie~s·· in'. I>i~~~ni~ty·.'_tb ·_tlfe·.' ~"· .. - ,:_. -~ ~.-, .. -~· ;' 1· -~.-.\ ·: ~o~taminaticrn· nec~ssa&~ for<implefuentatio_n ·of ili~· re.sp_o~~i actioJ?.. ·This ~xemptinh::' . · ·_'. ~ '. -. -~ .. : . :: 
: : ~: ~ .·; ;o~y applie·s to:·the adnllnistr~tive. t:eq~i~~m~~is of ih~ 'pemti i: . O~~Siie -~cti~ns -must' stiii :. . -. .' _ .. --

• .. ' '>• '• • ' ' j o• I ; '· I ' ' o ' '<I I o ' . )I ·._; ', ~.:~.' '~5>~~~~ ~-t~ ~?~ .. suf~tari~i~~ ·~e_qui~e-~~-~·~_s.··~h~tp,_e~~:~ _enf~rce~ -~ :._. '' '
1 

'' . '' -· • ' .; •• _. J I '• ,.j. 
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·. -·. .;:s~~sta~tive.req~irell1ef.i~)e_rtain d~re~tlyto actions 9r''cond_itio¢i in·the._eri.vfr_o~~n.~ .. :.' .. > :. _ . 
' :I···:. ' '. He~tt.h~,:o~ fisk-b~sed. res~rid~ofi~,:(e._g. M.CL5); 't~chnology~b,-~s~·d·.r:eq~ir~D:ients' (e:g~, ::' .. - :: ·:· ... i. ·_:.' 

:- ~- :::· ,~> .. -: .. · .: . i~'Ciii~'rat_or standards'),: and:·Io~~ti_(m r~~st·ri~ti?ns.:( e.g. we~lands) 'are. e~ample~: .?f.:',/:·. : ___ -.. :• .. ··. ~:· 
1·. • '1 .. :.~- ~_-,_~ ... ,_ silb~~·ant~ye -r~quireme~ts._: .. A~_QJ.i~str~tivejequi,r~ni_enis'.a~e~.-~hbse, · ri1e.ch.an~~~~-~ tha_r· :· ... ~, · . .' 7 . · :._.:_. 

_:·' :~' ·\: ; ' · .. facilitate. th~ jmplen:tentation_ of th~'substal1tive'·requirelllen~ o( a .·s,tatu~e or~regulation. ~. '<:/.:,;_ .· . ' : 

.·.·I·<'. :._· Th~se ~~clude~appr~~~~-.-~~d' i'~s~apc'e: 'q( per~it~;.~o'cu'me~tatio~. r.~porting,.·;~ri-d .. ) .: '- .. ' . 
. . :.·,·· ... ·.r.e_·~?rd¥eepirig~\~._~ .. · -.··-· . .. ·. · · -·_· .. _ .. ·\:: . . >.,_ ·--: , .-·:_ .·. 
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< I/ 3.2.2 ~efiili!i,oD iJf ~s iUl~ ~c:s . . . .. · ;. > > .. ·.·. . . , '· , , ; . , ' ; . ·, 

-t . j ~ •• • • ' • ' ' ' \ •• ... ' ' • ' • • ~·:.. ' .- . ),. \ . ', '• . 

. . . - ' The ,NCP identifie.s two categories of remedial' action r¢qui~emep.t~: < ••• : I ,. '' .; 

..•. ' .. ·.. ·' .. ·~~;i~~ :: .. ', .·~·: -·~··· .. ·.·· ·········· .· .~' . . . .· ... ' ... ' .. · .. ·· '. :.,: . :· . '·. ·· .. ' 
:·I· :·.-.. ~.-_ ···. __ ._.··:,!:~. _;::c~-othe.; .. ~tefi.a,::~d~~ifi~~. ~id~~¢-~d ~~P~.~s~d\tandar.ds.To~n~~ c:ns;~~r~d· .. · .. -,·-.·~-, ,-.. 

. ' - ' ' ' . . ' .. (TBCs) -- . .. . ' . 0 I -. ; ' ' - I . · .. . : /' --~- ' 

'. ',·_-;·· __ .··:.; .,·:.'_.'' .·· .. · .. -.~:~ -:·. :·:_·· ::' .• ·:· .. :- ::.';. .. ' ~--->_-">· ,.: :.'/, ..• : ··:. <· .. '·<: ._-:,'. •' -.;, -·· 
--~- :.> _ .. :"·· .. -~·~.c~A~'f'~i~?er~·~p~iic~~Ie'~o·~·,!eley~t.'~?dapprppri~~e·~ t?-.~rem~qiai-~cii.o.~;~. :- _ .. :· ··,: .) 

_ ;· . · · · : ·~Applicable -reqmrements are. those clean~p ,staQd_ards,. st~Q.dards of cop.trql, and p~her -~---· · , . 

. · ~-· _:· _ .. ~ : ·,, .. -:· ·~~~s~~~tiv~·:~~~q~entaJ:pr?te~~Q._r~~uir~~~~~ •. ~ri~ed3., o~·.iimitatio~;-.~rorriulgat.~d :·::·.. . . 
. · ·, · ·. ·~n9er F.e_derar or· S.t~te · Ia~. <T,h~:se req~u~men}s · spec.if{ca.lly: apqress ·a .. haz3::rd9us , .. · · .. ~- .. · . 

. .- .· .... ; su_bst~c_~-~~pol~'ut~t, .containirtant,''tem~(liaJ 'actio~~ ,l<icatlolt, or ·othe'(clrc\i~tarice_.~ra >(" . ·.· ·: .· 
·:1··.- ·. ~· · ·_ -_ ·. ~ite.' · Rel~v~.(and. a,pprop~_ate reqirir~me~is ~ ~e·. th~s~ cle~7up s.t~dards, stand.ards ~~: _ :. -~ 
' ·.. > C~H~ti.-pf ~)r. oth~f: subst~mtiv·e·· env,ir9.nJriental )r~.t~_Ction requirepien'ts, cfi te~ia~~- <H'. · ·' - / : .. 

· :·1 <' ,-., ._l~~~t~tio-~s pro~ulgat.~d ·under F~de~a~ -or State ta~-'.~h'ich ~ ~ri ,~ot appli~a~le~ -~~ .. . . . .. ·<:. "· 
. ·. · _ _: ~ \ . .. ·.. ·... . ' , ' . . . . . . ~ .. 
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c. 
\ .. -

·. , .. ·' ... ,, . . . . . . . . ·' , - . .· .· '•. ·' . ''. . 

· cireuinstances at a Site, bu(do address problems <?r situations.suff!ciently.simiJru; to those·: 
encounter~dat the. Site.· TBCs 'are othe'r Fed~~al and- State criterla, advisorl~s,. gUidance, _ ·• 

. . .. ' ' ' . ' ' ' . . ' \ ' 

and proposed' standards-' that 3re .not l~gally biJ1ding,· bu(may provide useful imo'rmation 
_or -r~co~mended pro.ce~~res. For ex~mple, TBCs may be- used to set dean~up .levels ·, 

· where, ·no -~s 'exisffo~ a pafticulai _si1!Jati~n, or exi~t~_ng ARAR.s: ~.~' ~ot. ~~su,re 
p~otect~venes~. TBCs_generaily. fall '~thirt. fcm{( 4). categoijes:. - · ~ · .· . -... · . . ··. · . ·.· 

' ' ·• ' ' ' ~ • ' ' • ,' ' I ' ' : ' ' • ,J ) I 0 ·., ... 
·.' ,. , .. 

'. . . he~ th- effects informa,ti~n; 
. · · · . techQ.ical information·; 1 , 
· · ·,. '· policy; and . ""' - . . · · · 

. . ·proposed rules and regUlations .. 
. .. . . ~ . . . . \ 

,'/ ' . 
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' ..... - ( 

01 ', . ' .. 

. . '. ~ ., · .. 
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3.2.3 Identificaiion of Potential ARAR~ -· · ' . . \., 

The~p-ot~~tiai ARARs for:the: ACS Site a.re listed in Tables 3~2; -3-3 ~d 3~4 a~d ,~ie ' 
I ,· I ,: , " ' t '.,J ,, I I • 

.. qivided Into three (3} c_ategories~ as qefined in the NCP: - , , _. - .. · J 
. . . ·' -. - .- .. 
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-:1· 
-- .. 1:. 
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. '\ . . . '( :,·. ,. ·. 
·,··. · .. 1·"·'.-

- .'.: " . . · . 
' ' . ' . 

. c' 'Cheim~al.:~pecific requirements; .-. ' ' '' .... b ', . . ''·. ' '. . ' ,. 

, ... 
'·,. . . 

Lo~tion~sp~cific requirements; arid . - . · .. · . ·· 
·.·· 

., ' 
·.:. 
'' 

;-: 

Action-speofic_requrrements. '. . .. _. 
• . . ' ' ' ' ': '- ' ' '! . . ,. 1 .' . ' . ' '~ ' ' .. ' . . . ' ' . . ' ' . '. ~ ' ' ~- ' .'' ··' 

Chemka1-sp~cific ARARsare usually health-:-. or risk~bruied ·requirements~qft~n expre~sed: 
. :_.as numer1cal-v~lues, which when ·applied to Si~e~sp~ci(ic conditio~s ~ ~sta.'l?li~h th,e · .· 

·C" . . ' ·· . . . ; . . ·. • . I , · , :. , · ,c . . . .. , . •. · \ 

... r ,acceptable. amount pf a chemical that may be found in; or disch.arged to, the :3-rilbient - . '·.' . 

-- ' 
.' .• '·,'I 

··l'·:·i 
.. ·. 

I 
,.· enviro~ment. · .Curr·e~tly~ tl;lere. ~re only a limited n~mb~r :ofcheillical-specific . . 

I ·~equirenl;ents. Location-sp~cific·-ARARS ar'e ~equire~e·ms 'wJPcb._pla~~··re~tr~ctirins ' .·. 

eit~er on th~ concentratio~of h~qoti~tsubstaQce·s or the: condtic(~factivities'·sol~ly . ' '•, .. 
· ~- .bec~ms~ th~y-.are. in _specific locations (i.e., wetlands, floodpliuriS, ·historic pl~ces~ etc.); .. · · .- · 

• . . . -.' ·. . . . I: ' . ·.· , . ' .· • ·\ . . '• , . ··: 

-,_,:.'1 

I 
:-·I .. : • Action:.:spec?fic ARARs are usually_technology~ or, activity-l;>ased requirements which are'--_.· 

' triggered by-.the parti~lar· ~e~ediai ~cti~ti~~ 'that' ~re select~d· to: a'ccomplish a:re~edy·. . . 

'.- . · ··(L~:~:~apping,incineration;.airstripping, e,t~.)~-·- . . .. 
, 0 , ' • , '•, / ~ • ' ' • , • 1 

1 
' ' • • ' , l ~ • - , ", "' 

. · ... 
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. '· .. 3~3 EvalUatimi' or independent. P~c·esS. dptions ' ' ' . ' ; -' ' - '' 
· '3.3.LGrol.uidwater ~nd·surface.Water'Iristitutioniti'Measures .·· .··· . . . · ,· ·. . . ·· .... · 

:Description. De_e(Lrestrictio~ for property dev~lopmentand ne,w w~lf d~vei~pmenton_ . 
··and adjacent.to·'the. s;ite:-~6:-u1d .he in{plemerited· du~i~g ~-~~edial acti~m~· n'eed '·· 
. ' re~tricti~nS ~ocld b.e appropri,at~ _for every alternative except ~6 action. . . 
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On-Site·areas~_and the·.~econd ar'ound the Off-~ite ru,-eas_. ·'the~ existing ~ailrmid 
tracks th~t run along the sou-them border of the ACS Sit~ would -be ·the di~ding .· · 
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·. coilstructing thre~ separat~· ~lurry wall systems, one arduhdthe perimeter. of the . 
·. On-"Slte Coritainnient. Are~ a secm1d ar6u11d t~e Treatment Lagoon_'and. Still. _ 
·Bottonis Areas, and thethiidarouiid the.Off;.Site Containinentan,dKapica- ·. _-
.Pazmey Areas.(Figure 3-2c); and' ·. . , -~: . . . .. . . . ·' ·· -
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·; · · ·constructing a· single slurry ~all sys~em. dividing ~~~ Off-Site C~ntai~ent Area·. ·_ 
· · , .· from the Griffith Landfill (~iglire 3-2d). · 
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. -'one shirry ~au_6r::tw~ separate slu;ry ~ails ~oul4 be util-ized a~pehdi11g- up·o~. the~· 
. feasibility o( r~riloving the railr~ad ·trac~ between th~ 0~-- and.' off~Sit~ are~. ; One . ._ . ' - ' . 

• ~I' ---co:riti~uo~s slurry'wall "~auld be con'st~cted_around the' entire area.shown- on Figure $-_2 . -1: :: 
·. . as a _pr~bable slurry wall·~ea 'if ~otind\Vater modeling- show~ 't~at the sluriy wall _wo\i-ld . .. . . ' 

.significantly re~uceJh,e·flow'r~t~s need~d ~d dewat~r-the._entire atea~ --~mdit is. f~asible.to" ':: ~-· ·l·_.i 
. .·remove t.he railroad tracks .. ~Repladng th~. railro·~(I t,ra.tks would b~ possible by . 

· ·coJlStruct4tg ·a· c~nciet·e·.:cap .where the slurrY wallwould ·c~oss the trades~- T~o:·separate- .I· __ .
1 . slurry· ~ails s~rroundi~g 'the on-' and: off-Site .areas .shown 6n Fi~re. ~-2 wmi'ld be 
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· co~struct~d if it -is -~ot fea~i]?le to reqlOve·the ·railroad ti~ckS . . · drou~dwatet;puniping · .: . 
1 

•··. I -••. ' -r~tes sh~ul_d not; be_' ~~~ed bx-th~ ~se' ~f a t:wo ~l~rry ~·an, or one ,conti~uou~- slurry ~ru.l· . I ·~-
system. ACS has.indi~ated tha(it·would' need the_·railroad tracksJor its:·tontinuing ·. .. 

. '· \ 

. ' ,· .-· 

chemical ~aJl~factu~ng operations:: the th~rd' .slurry. wah option.'woul'd be. used';strlctly .· . I ' -,~·: . 

. . . · .. -~t'o. contain ~igclflcantlevels .of residual ·Cont'aminatiort or burled w~te in. th~- spurc~ ar~as· _ 

. -. ·f~llowing treatment Jt-wo~ld _not r~du~e d~~ flo~ ratesn'~<\es~~ to de~ater the· Site;·. , : 1 
-.~or ·contain the_·~pper ··aqu_ifer'gt<?und:water· plu~e._ .·co~tm.ctirig a slurry. w~l_ be~eeli. ·. '. · · :. · 

•. ·· !!:Ja~~~~=·~~n:!:~::~ t:~:::'!~~:i':r;:~ t~~~~i~::~~~:~;:th::::~~~a":l~ ..• ··.· .. ·,.· .. I 
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.. · '·_ ,_ ·h · .. :·,~ T<?J;il.cos_ts fotsl~fry wall~ f!e.det~rmin~d ·b~fthe-depth a_ndl~ll~~-_oft~e.w.!ill,·:a?_d _:; . , , : (, 

. :·=I.: -::.-:;_by the: ~~~~~al~·· qf.co~try~io~J~r·, t~e w~ll .. ~e:_~epth _an~}~e ~fex~~va~~o~ ~-lay:·a:_ . ;:', ~~-· 
, ... -~ · ·: . )CU'ge part. m the· cps~ of the·,wall.. for the· S1~~, the wall woul,d be about-25. ft. deep m -

·-.I·'. :. ~=~~~~z~;!c:>;::;~;:~:t.~;~~::~::~~;~:r~:~!t~~~:";::~w~'-· .. ·-;:· · .. , 
. . 'I· . . . . '' •. •op~io~· A :Wil(be :in or~.- co~t- ifiectiv~ to' b~il~ :. on~ -~ail'.-. )t ·is. -~SUQl~d tll(lt. tb~. p:Oty~ tial . ' . 
- · .. · · _··-·./probiin1s-~With.:rem6~ng·_iind repfacilig-the ranroact·tra~ks:~n be_:·ov~rcome~·-_ F-o~ co·st-..: > ·: ~,:. - -._. 
_·. -. · , , ·, 1 . estfn1ating:p~upo~es: the.singJe_ wal!'opiio~ ~11 b~ -c~ed f~tw(lrd fo~. the··:c(?ntaillin_~·nt _: .·. · -._. ·· ... 

. ~-~-c ::: --:. _.Ail~~m~tiy~.·· ·S9I)stiu~it:t~ ~}~~_rry:_wall,·aro~nd t~~ s~urce, areas-.~~ b~~e-~~:~he_-_off-~i_te ___ ·. · :: -~> ·_ · .. 
. . ·; , . : Contammt:nt Area and ·the Griffith Landfill are·mdependent-opttons-for ~tematlves that _ · . · .. ' , · ·-
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I· -~- ··: ·._ ·: _ dq not:irivolve f()ntainment .Tbe se_Ie·cti~n of the'se slu~ walr optionS would ~e made, ·: ' · ,· _ _v 

i --:- .. : . ':< __ .. ·~indepeitd_ent of c~st/,·Ceh;terit-oeiitonite<shirry _whlh( av.erage· o~er 30. pe~r;.cent_ higp_er~: in· . :- · --. .: .. · .-. 
'. '- : _:.' . .. -. cost tliail·soil-berito'nite. w~lls' d:u~--t~' the cost of Portland· cement~. How-ever;' a'·sbil- ''' .... _· .. - ,· ". : ' 

<I __ : .: ·;. :-:be~tbni~~-~lu~waif~t the Sit~ ~dwd requit~ .~la~:~~ieri~is'f~o~:off:_Sh~Jo_r usein"t~;:_ .. · ·: ,. ··. --~ :" _' ·. ·-
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.A •••• f. __ . • Screening Status.· .. Asoil-be~tonite slurry wall system will',be retain'ed.,for·detailed .. . 
·.:··analysis in- S_ectio_n 4.o ·b~cause. it·.offers .. th1e lo~est_p~t~~:abiiity ·a~d th'e .iow~st-·.- '- .. :· :_ -.~ -_·.·, 

1:: ·1 ::'> · · · · ·· iris_taiiatio~ 'c~~t- ~f ~the.~~~ ~o~sid~;ed.'- ·Assessni_en!s· ·rel~tive -'to··ihe _f~a~ibility ~i.- . · ·. ~ ... 
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'• ,- ._. . . . -~ be.sctfpilon. 'Extracti~n/ cdlle~tion:_of. c()n:tami~at~d. ground~ater. by ·extr~~tion wells. or.-. . ' ._- _: . '::· 
-,-.... ' · .. ,::.:. ::pi~e·:a~d ~~~ia 'diiin5 i~.u-~d~f-~'(ni~iderati,on' fo,r ~~-e-sfte.-· Extnictio~ ~dl~ ~reused to;'· .. -- · .. '_, ', 

:. ·. ·:-. ptimp~gr6~ndw.~ter" coil~~ting:at indi~du-~I.p9ints:. ·Pipe and m~9ia dra~ ¢qnsist O'f·.·. ·:, · ·. · ·-/. 
"i .:-. tr(m_~he& backfilled with 'permeabl{materia.l'to ·an9~ accumulation .Qf W~t~r."i~(th.e ,_-:: i·· ... _._I 

'1:;. ·: .·.' -~-,-.-tren~h; ·--p~~ofat~d pip~ iai~·iii the tre·pches.ie~ding·t~_a:·prt~p-~ll6w& .dewateclhg6f·i~~- .~: .,. ,: .. . 

_, -.- .. · _:·· tr~ncl1· .. -·s~nce;.the-Fire_Pond. i~·-a:ctuaJly.a part~·of th~- upp~r ~quifer,.sys.te~ it ~mild ~iso ·, _,·._. ,_ ··:_ ·· ·· 

. I:~--·~-.:· ; ~~ dew~tere~.?~ the e~ra~~?n~ell system~: f~ll?~n~:·~ewa~e~~g; t~~ ~if:·Po~d.~~ul~·.·. :;, ~. ;· ·~:·:--, .. -
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th_en·be ~~ackfille~f. with·Cl~an fill 'm~~eri~s., A ~epla~erpe-nt w~ter i~in(for fue -fi~~htg· _: __ >··I-
, ' • ' ' :, f • ' ' ' ' , • ' ' • ' , l' • • ~ ' • I • ' ' '' • { /" 

purposes· would have to 'be provid_ed. ··ExtraCtion wells would be- installed- in_ the· l()wer·" -
.• aquifdr' if 'a 'groun'dwa t~r-- puinp arid treat sy~t~ql .-is. n~quir.ed to treat containimi t~d-

. . . ' • . ~ . • - ! ' • ·, • • • • • . 

': grounqwater from the-lower aquif~r~. ·-- .· · _ ·,· ·- · _ · · '· 
•. 1 ' '· 

·' 
' ' 

.:.' •• '· _I'. 

·-1·,:· 
- ' 

___ ' .. 1 
~-- ·. : .. comput~i- moq~ling ~i gro~ndwater~-e~;acti<>~ at the siie :was>.colld~ct~ct-·to <ietern?.ine · . 

- ·. p~~6ntihl p~mping rates: and dewatering capp.b~liti~s i~ the uppe~- aqtiifer,. a;; ~~ll as the 
·_: eff~ct pf-constnicting. p.' slurry' wall~ systen1 on pu~ping rate~. and dewat~ri~g cap,abiii ties.: ': ·_ ... : /a : . 
:-The s~risitivity o{p~ping r~tes- an-d de~3:teririg capabilities _on in pat p~am~ter~ such_ as.- -· 
. aquifer a~d: slurry. wall 'penbeabilities was als-6 evaluated dti-ring- the_, g~bu-~dwater, -- 1 

. · pr_oc-~s~.- .AppendiX A contaitts .·a discus~ion of t~e. ~odel irttplernenta~ion. --Extr~cted ' ' -· -• 

. gr(nmdwat~_r ~<;mid. b~ manifolded tog~ther aild' trans,ferted to' an <?~.:.site' 'treat?Jent - ' .·_ ·a 
:systern or:.off-Site for .treatment at the POTW. Addition-al data WOllid·need to be ·- .. _ .. ·· 

, • . . . .•• . : ~ . : ·~ · · r \ . . /( ' ·· · ·, " · ·' ' . ' 

. col~~c:ted du~ng the des~gn phasy to .?e.terinirie the ":olurpes of water that .w~uld needto :_ ~ ,

1
. __ ·; , 

be pumped to prevent ~gration_of contaminants within the lower aquifer: Ifpumping.9f · 
the lo'wer aquife~ ·i~ requi~ed, it may be that,the size of th~ tr~~tm·en.t'sy~te~ nl,ay. have-to-

. ' · . be incre'ased. _ . . . ' -· · · , -
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. Effectiveness;·. -Groundwater extrac_tiort effectively ·r~duces· the· mobility of~contaminants 
-.by ·eliminating the: ·pote~tiai migr~~ion·or Site.contailtina~ts-., Tr~:atinerit•or'~ourc~.are~-
- and contaniiriated ground~ater further ·reduces ~oblllty' and' als?,reduces t~xicity :o( ... 

cbntarinartts. ~-- :_ · .· · · .. ___ -- · · · · ·· ·- --- .. -~ · ,-., --_ : -- ·· ··· > _._, · 

. I. - . . ' ' 

' ' 

- -

·:, In1ple~entabili,ty:.' G~ou~dw~ter·:extract~~n/ coli'~~iion. i~_ ~: pr~ven -m~thod ~or: ; __ · · --~ : 
dewatenng: 'Te~hmcally~ groundwater. extractiOn/ ~oll~ct10n appea~s to be ~eas1bl~ ~ased .. _ _ · : · . 

. upon the re~ultS ~f.-computer m9deling' pres-ented in Apperidifc. A. -Mod~lirig results : ' :· > -.- 'I' .. ': 
· -~- indiCate that a- slurry 'wall around the Site reduces pun;tpirtg ·rates -~nlallow~ a greater; : - · -

-- __ ·Iower#tg in the. ~pper aquifet water lev~I thari withorit~~ silliiY·w-~L --siighi l~~eririg: of __ ·- .· .. - .·- .. 
, .. the .w¢dapds may oceur ifa:slurrywall'is not.use:d.:-For th-e mo.dell~g~ pernle~biliii-es ·of.-. ,-- _-: -~_-I i 

~- )0~6 cin/sec~ 4xlo-6 em/sec, a'rtd)o:.s c~/se~' were u~edto ,repres~nt th~-slurry_ ~~~~ . ' ·- . - -I 

perm_e~?il~ty.. Fifteen_ t_o -~en~y fully screened extraction well grqupings .wo:uid·_be ·, · _-, -~---
necessary to extract-groundwater. . .. -
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'I:·_-,-/.-: '·_ T~~: aqu~i~er\ -~611~; ~c~nta'i~ng -~ontarni~a,~ts ·--~~q~ iri~g-. ;e~~di~i~o~ inciude~ th.e' Acs: ' I' 

'' 

- . facility, the ·off-Site, Cont~ent Are;·the Kapi~'.Area and'aie3.$ do~gyadien! _of'e~ch'; ' . ' 
· -1· . -- · _ ~--~£.the~(~~ areas (refer· t~ Figure -3- i -for appro~i~a·t~ l:ocatio-~s .. ofthese' areas). . ·-- ~--

- __ · ~ -·_ G~oun,d~atet'modeling provided pr~lill_linary·~s~fmations of pumping- rates,and · '.I- -. aewatering capabilities u~der vario~s scen~os~ . -with a· slurry waiharoti.mi' these are~~ 
. ~'_:and us~g:t~~ aSSU~~lf -~eimeabilitie~ ~d op~r~ting par~e_tets di~cussed, fu 'Appendix;· ·.: · -: 

- '- ---. ~ t~e-·initiaf'totai p~~ping, rate ;would be approXimateiy)7~ ganoriS .p-er miilut~. After _;'' ' ",- ' 

:. I_ . .; ·-on¢_ year, the·sa~raf~a _thjckhe~~- oft~e aquif~r ~o~ld:be·:reduced fr~~ 10 ft"tb abp~~ 4. _ ~-: _ . ,' . -

- '' ·-::- -·,.:ft,,andth~--~~iactiori_ rate.~puld·be_'r~(}u~e-~_ 'to: a.ppro~ately ~6 gptri~ -~i~hou{ a sltiriy' ' ' ' . 
_ --~-- · - .. · - wail; th~ initial :tota~ purtipirig--ratf! ~ou~d_be approxim~teiy 200 gpm. -_~ter Qne_-year;:the ·_: ··. 

< ·. ' -·: ' '' satri~ated thickrie~s of the:aquif~r w~uld 'be -reduced: froni· 10 feet to abou(5'feet, and-the' '-~· 

'~ ' .~~Cti~nra;~,Wouldber~duC~dt6appt~Xi~3'telyBO_gpm, , :, '_ '._.- ... ·. ~· ... ·._ .••. • _' · · .•. 

. . , ··; .. '· .-·~ .... ·· .. -·.:) ·-~ ·~:, ·. '_:· -'~:- ,•, . ~· •. ·, .... · .···.y-·', ' ' · .... :· ... ,. '. ·,· '~-· .. } .. I.._:- ~ _.". :· ' ~. - ,. , 

_. . -. ·' . :Preliminary groundwater modeling .was cQnducte'd 'to estiniat~ .-the poteritHil _pu:tnpi~g. . -·' · - ' 

I'_: I--> ' ' -.- ~~te_s_ ~~-~' th~ lo~er a_quifej~ ~;:utial e~H;nate(~~- that ioo'· ~~ ~o~ld -~e !~quire~ t9 -. 
' _·, · .' _con_taj~igroundwaferirt-thelowt;r:aquifer.· ·.· -: ·. · ~-.-~ · _ , ·, --- ,-_, - ·- /. __ - > , 

-- --1' ~ !. ,- _,_, __ .,- ' ' ',-··- ·-, '· '·., '- • 1-,- ',_; ',_ 
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- - , Cost: .. Pipe' and ~medi~· dr3.ins- ~re. considerably more expensive than ·extraction w~lls du~ - . - -· 

.., ,:- i 

· __ .. 
1
:-_._: __ , ___ .-: ·, _-·. t~-tb.e- need for e~c~~atiort ~d:bi~Jifill_of- a trh~:th, _as w~ll-as ~6sts a5s~ciated'with th~-· .' .-, :· . 

'' - treatin~~t ofco~taminat~d-soils U:dm the tre~ch,ex~~atio~: ' ' -' __ ,:·· _,-' ',-· ' ·, ' ' - '' 
•. "',. ··· .. ~, - J . ·'• ,,_, '· ' ' ·.~ '·~ ··._,,'' ·,>_, 'r ·:. ··, .,.,· 
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Effectiveness; Discharge to 'the POTW is effectiye in preventing pote~tial on-Site iinpact 
· ·. of contaminants r~maini.I1g afte~ tre~tm~.ni: ~f: ~onta,ininate~ gr<;>u~d:w~ter~ Som~ 1· 

additiona} treatment of contamipants :femaini~g··rn, the· tre,ated ,grou~dwater is likely at. 
th~ .POTW· .. Conventional activa~ed. sludge treatfuent. h'as: been shown to remqve~; a . ' I 

.. variety ~f contaminants ~found ·at. the Sit~, .inCluding BE'J'X)chlpr~etha~es, ;:ariq · __ . , ' . 

phthalates .. Re{er·to Sectidn 3)'-:3 for more _det-ails p'ertaimng to tYPicatmuriicipal . · .. ' . . I:.· 
POTW effectiveness~ Accqrding to ihe .u.s>EP~:~he H~mmorid S~tary District. has a 

. history ~f probl~ms ~~ociated Mtlrits pre-' arid po~t~trea:tment pmgr~lns ... This could . ·· · 
Jmpactthe ability to have this accepted a5 alu)ption. · · _ . . ·, . · 

' :· ... 

-.- I 
.. 

· ···· . Imple·mehtahility:_· Preliminary.correspoi1d~nce with -Mr. Jeffrey Massey, Pretreatnient -

·co6~dinator·for· the l;Jamm~nd Sanitary--District; i~dicates that they ~ould ·be willing t~ ·-'I 

. ·-

. ·.accept 'the-discharge from.a groundwat~r pump -~d treat.systerii proyided• con,tanunant 
' ' ' '• ' ' . . ~ ' '. . ' I . • • '") 

·_levels pteet or exceed existing indust!ial waste. discharge r_equirements .. The· Hammond · 

r·. '.P.01\V ~as. suf_fi~ie_nt capacity .to acce})~ the a~ditio!lal ~ydraul~c-loading. _1CSls · 
· rurrently regulated under th,e Categorical Standards:Jor SpeciaJ!)r Organic Chemical's, AO~-

. _· _:CFR 414(H), and haS- been·gr,ant~d- an Iildustrial Wast~ Discharge Permit by the City' of, 
. :tfammon:d With specific limitations· for: pH. (5.()-11.5) phe~ols (0.5, mg/L)~ tol~ene (0.07,4 : 

, ~ . , • . j • • • _., . • • • •• • • , , • I . 

mg/L), and )',2-dichl_oroethane (0574 mg/IJ; · Mr.- Massey has)ndica.ted that a . 
-.'groundwater pump'and:_treat system at the Site would be subject to-the most stringentbf. 

_- · ~ritetia listed ,in· the Cicyof Hainmond,· Indi~:a Iridustl,ial ·waste· Ordinance No. _4996 
-·and 'the :l.J.s. EPA pretreat~ent standards·.· If sufficien~ hyd~a~iic capacity is not · 

(lV~ihtble in ACS's. existi~g: mairi sanitary sewer Iiries,- 'additionallZ"-,incb_ piping ru,ns ' 
vio~Id have to be.~talledto ha11dle effluentfrom.-the groundwater ttea~ment system ... · · 

·, ~ ' ' ' ( ' ' . ' • . ' I ' ,. . • 

' ,, 

. · ... COS!. Dis-~harge 'to the' POJW offe~s: th,e lowest capital' cost of available' 'discharge .. 
. _ option5. at the Site.··. Capital costS inc~ude piping and coririe£1:ion :to the existing s~tary. 
· sewer, and potential pemiitting costs. · Operation and mairite~ance ~osts· _are hi~er for 

. ':, ·discharge to the PQTW ~han-for the other altemativ~s due-to ch~gesfor fl~w v~lume.' · 
-. _ bth~r operation and mainte,nance.: co's~. induae ~onitoring.- . -... " .- . . ·. - . 
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' . ' the' a~ail~ble tre~tm~nt. alte~natives (e.g.,: biologicill)' work moie- effici~ntly ir:'tr~ated 
' . " ' . . ' . . . . . ' ' . . . . . •/.. ' 

.. groundwater is. allowed to reinfiltrate' into the upper . aquifer· •. 'Tlie second\ altemativ~ --~·: 

I . carries treated groundwateraway from the,·W,etl~nd at.e~ directly' to a'powing pody. of. 
water. If in-situ biological tr~atmerit _of ground~~ter is p'~rform~d or an agg~essive '• 

.·--approach t<> groundwater pump and treat ~s_ taken, treated groundwater.would_,be " 
reinjected 'iiito areas of aquife~ contamimition·to.erihance·contaminant ~emoval 

·. · .achlevable)>y groundwater flushings' Reiiljectiori-of treate.d. gm~ndwater:could :enhance 
.. the ·fl~shing of 'adsorbed ·con~ants from either th,e ~aqos~ 'zone' or upper aquifer, as. 
'.well as· senre. a5 a::means to minimize··d.amage .to Site wetlands :due t~· djrectsurface . 
':discharg~ or_de~aterlng.' ' . . . . ' ' ''.. . ' ·~. . . 

. ' ·, '. ,·, . 

. ~ . '-: ' . 

. Discharge ~f treated. groundwat~r to t~e · wetla~ds has seyeral· pqtentiai· advantag~·s. ·, 
. ' Discha~ge to the wetlands would prevent dewatering of the_ wetlands by pump and. treat . 
. systems .. Also, .the discharge of:treateq_ water could ·b~.· used.'to:£Iush.residual ievels.of . 

' ~ontaminantS.,fr~m--s~dime~l;S-jn the wetHmds·and,along t4~ drainage·dit~h~s to Turkey ' 
I- . . . , . . - . "· . ,. , . 

Cr~ek .. ·Hydrophobic or.pH.dependent contaminants ~(e:g., Phthalates) niay not be-. 
flushed from ~etiand and Turkey Creek sedl~ents as a r~sult_ of-discharging_ trea.ted 

· . groundwater.· Discharge of 'treated water:couid al~o:-enhance biolo~cal..actiVitY hi ihe' 
wetlands ~i<>· further ·red.uce p~te~ti~I-~es~duat_ teyets of c~~taminants: _ · ni~sharge_ of· 
t,re~ted groundwate~ to 'th~ wetl~ds .could be' potentiany detrim~ntal if the hydrologiC 

. balance is ~radically' aitered .. ·This might result in many'speci~s-of'plants' and._aninials. 
being eliminated oi-~-_st~essed by intn>d~cing a current or. increasing' ~~t~·r ~olufu~-.. 

~- Di~charge would .therefore have. to be carefully ~(mtt~lled t~pr_ev~nt impacting eXisting 
plants and anin1alS. 'Ground~ater. e~traction assoCiated With 'the' pump ap.d.tre'at system • 

•' ·~· ·' I '• . ·' ' ,. ' • • . ; ' ' . ; . '· :: , 

would' not be expected to affect wetlands. hydrology baSed .on modeling tesul ts presented 
·. ·· ir~.'Appen~ix A . . . -· . . . . . _:: . ·· . -. 

. . Im~lerrientabilit)'. ·_ fr~lirinary correspoQ.dence with ~EM indicate~ ;that the fu~t tWo 
' - . . ' . ' ' • . . ' . • ~ • . . . -I . . . . . . . .- . . • ~ '' 

~d fourth discharge options are·implemen~able,_depending upo~ .the.P,rcumstances and .-
av~lable -options. I Ari NPOES pe.rmit wo~Id be required for these options. .NPDES ~· 

. pen:nitting requiiemen~ are well e~tablished ·and a9muristratively fe.~ible.' Applicable 
. ARARs would have to be met in orde~·to reinject treated grouridwatei: · . · · · 
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' . --. ' . .Qru.~ The.firSt and.foutth ()ptiorts 'involve capital.co~ts for piping:to the discharge: point. r. • • 

c: :~, - : ;• ·_.:and min,iq,ar op~rationan.d maintenance' ~psts. ,' oisch,~ge to ,the, rio~hem dr~inag~:·aitch~ ·. I , 

:, 

.. 

.. _ . :~ould tequire ·less pfping' tli~ disd~arge dire-ctly -to Turk~yCreek:becatise the: iocatiort df · · - .... I • • 

--- : . di"s~haq~~ i·s .·lp.~ m~c.h ~lOser. p~oXimity to .any. p-otential· ·Ioc~tion of:'~ -·tt~attl1ent. syste~. 
•· '. ·:--.~ ' ·.•.. • ·' •• -1. ·.• ,· I. .1, .. ,·, .. \ ... ~- ·'. . ~- :·.. ·'., -~ · .. 

. -~ · ·Opera~ion and maintenance cos_ts ·would be'.liinited. to· mqnitoriilg for.·corilplian~e. __ . . . . 
:~ 'ReinJectio~.woi~'ld· 'involve significtlntly- higher _capital- and O&M costs since-'inj~ctiori -~.:: _.:_ ': <: :- ·,: 

--~----

. . 

\vens· and/or i¢ntr~~i~_n.gall~ri~s*~wd haye to bt{i~talled. ·_ - · :_ .. ·, . .: ·_ .. ·_ - .. ~ ·.... , . ,i_-_ ... ·~:· · 
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· .. · analysts due to. thetr. effect1ven~ss and_1mplementab~l~ty fe;IS1b11ity. · -. ,_ . . ' · -- · · · .. ,. .. , . 
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1 ',I· ; ·-~ 3.:3.5. B~ri~d-Wa;si~-~~ S~il Ac~es~ Restn~tions . "''·.-. · ;·;·.-. · ·- · . :·: ,· . ,· . - :: . · · · 

I ,. :· · . · -·~· : Descrlptibri. ~~ Ac~~ss restrictions include.·deed r~strictioris._and)endng~- _~:D·e~d t~strictioris · . 
·:: I_:·> ; :we·~_e 'de,str{b~d :.i~_·se~t·l,?r,t-: 3·.3_~. ,so· th~.._ ~iscu·s~~?.n h_e.r~- ·(i~Cluding_ e~i~-~ti~~~*es~~ _ ··'v _ ·· . __ , · .. / 

, I '· imp_lementability, c~_st,, ari_d·.~~ee~Ilg statUs).wilfonly indude:fencirig~ ·w~iiling~sigri:s~; ,:· . :,:i, 
· .. 1--_,_· :' -~.-.'cpuld:b~ /n~lud~d- ~-~::II?-ethod-of a~cess r~st_ry.~i<>~· t<? .tl~e _wetla..n·9s_ ~~e-~ ~h~r,e -~~nc_ing~ -, .. ·:< _, ... 

· · _, . , I,Ilay-be difficult.· . . . . : · ·-· - . · · · . · . . ,:·_' . : , · ,- . , ·. ~~ . . -· ' -
~ .:··. ~·-._. ·,-.:1.- ·._·.J '· . .- ;_ ·;· .... ·., .~.- ... · . • . .-·· .. ,, .•. 1_, ~.-':.·- .. 

. ~.'I · ... -- -.·_ ~e~ci~~-::~uld ·potentiapy, p~ .Inclu'd~d ~-·:~·.· pa~. ~f ~v~~. ~~~~~~tfv~ 'ex~~;~ n6' act~~·ri. · .. · · · -

' . ' .. ·.:.The OA'-~)jte'·poriicini_of ACS ~e -~rr~n-tly enclosed by a ferice,:· and:' the ·pe~eter_.of th~- : I . .. I 

-\ 1.~ .. -~ '.: .. _:,'---~~~site are~ is·"eg~t~t~d-with _ti~~~,~d ·.1,_~~~;-:the~errire~ '.additi~~~ r~iid~$ ~o"~i~ -be-:-~_ :_ . ~:_---·_· .. __ _ 
. : · ··: ,_ ne'cessary-·to p'rovide fu-rther· restriction of the Site:' __ .Co_ntainment alteniativ~s would .. - . -:-· ·: · _- .'. ·. ·; ' : :I . I .. ·._; ( ut~~ci ~~~~g :as'· a P~a.i-y m~_c,h~sm,_for, pre~e~t4t~ corit_act -~t~· conta~~att'd ,so~rc~,. ·. :' _: .:_ ~ .-.; :~~ ~ . 

1 

. -. ·- .• ~areas;, A~dition~ _f~nci~g W()Uld.be ~o,nst,ru~~d _~ound the~ off-Site c?ntamin,ant _sou~_ce_ -. .- - .. •··r ··' · 

' .1. . ::~:e:;;~tc::: ~:::,:~~!fs~~~:~~l::te~ w~uldutili~e fe~cin~ as a. _· · · 
,:. -'' .. · ~- . <.-;.-.-.." ·.:·.< l .- -··. :-.. -:.:--: .- ;' ••. <-~ ~ .. ::·_. ·-~- .. · '· ..... ·_-:·· . ·. ···;i·. . . ·· ... , .-.. ·. '. ·;··.-:~- ,_- _,.·· .. •. ·:· ·-._._ •. 
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. · Implementability. -, F enciil.g~ is easily implementable adniinistrativeiy and. technically.: -If! ··~ 
. ' practical~' fences _would b·e place'd before 'arty other ;em,edi~l actio~. ,takes ,place ... ·' 

OtherWi~e,. they ~o~ld' be· installed a5 soon. as .. reniediaclm1 pr~gressed . to .the point' that . 
. . fencing w~uld not 'in.terfeie with_.the remedy.·. . .·, : . ' ' . ' 

... ' , .. · ,; '.. . ·• .' r·• .' ' . . 
' ; ~ 

: .. 
.•. 

_, 
., 

·:·I 
' . 

·I 

:I 
.Qru. : The primary costs- o~ fencing -are dep~ndan~ upon _the :height, cype ·ruid- length -of.· · · :, -~ 

1 fen~e installed. Substantially mcre~ing the cost. of a fence may not equally increase the 
effect'iveftessm p~eventing-tr'esea5se~s.. . ' . . - ' ' 

'' ''• 

i· 

.·;, : 

- . Screening Status. Fe_hcipg will be retained (or, d~~ailedJinalysi~ due t¢ its-: abili~ to .. 
p,revent ti-espas~ersfrom ·directly: contacting contaminantS.: ' · ·' . . ·' · 

',, ' o • I • ' ' ' ' '• 1',' 

. . 
.. (~ . 

-_..-·1 --
-, 

. ;_·I 
.- . 

. . . 
-_- 3.3;6 Buried Waste and Soil Contalriment . .. 

. I : _t... 
-' . 

·. I' 

I .3,3,6:1-Cappin~~- • , . . ·I . 

-- Description. A multimedia RCRA cap,. a clay-_soil cap, a~d. an· a5phalt cap ~e tinder_ 

. coriside~ation·for-the Site.:· S¢e Section ·2~5.4.1 for a description oft~e constr\lctio~ b't.the 

. different tYpes of caps. tJse_-ofa-c~p for t~e Site ~ould be ·bas~d 6~·th~ need to 'prevent ... 
· precipitation infiltration as ·part ~f t~e treatment aliemative. ~Irt h~ost areaS~ caps.are not -.• -. 

-:appropriate because r<rinfall-irifutration is us"ed aS P¥1 'of th~ treatme~t of contanlinated · · , , 
·soil~ or w~te. In ~u'ch. cases, a permeable soil cove~ ~ould be prdvided ·to prevent~ direct_ 

1 
~ohta~\vithcontaniinated soils'orwaste .. - ·. p • • • • • I ·. - .,;. • - :". > I 

,, - ,·. 

Effectiveness .. A ~ultimedia RCRA cap provides the greatest reductirin of infiltration 
. -due _to the fl~xible-.membrane liner and sand _drainage ·layer.: The. quality _o{installatimi 

. ' '(i.e_:, sea~i~g sea~s, pn~~enting pu~h-ctu,res) of the virwally impe.rmeabl~ fle-xib~e 
.. m~~b~ane i liner. is. the l.imitirig factbr of the rtmltim~dia RCRA :type ~ap; AsphaltiC -

'concrete· typiCally 'exhibits Jow' p~rmeabilities. and_ is c~pable ~f: achieVing a :perme~bility 
'less-than io~9 cmf~e-c when'sealed. Asphalt taps are~most-~ommocly use,d.for areaS .• 1 
requiring v~picuiar traffic.· Soil-clay c3:ps can achieve' pen:rieabiHties as.low as to-6 .. 
CilJ/sec.depending ~pon the 'type ofc~ay and degree,of compa~ion; ·!h_e effectiven~ss of :- · ,:, ·I 
all-caps is, dependant upon .proper upkeep and care. Clay-soil and multimedia ·covered : ' ' · 

. witb.a n~tu~al sh
1
allow -rooted -typeofveg~t~tio'n provfde·cl'n addiiio~aLreduction·· in- . ' .. I 

ifl.filtrali~nbecause· of~vapotranspiration. ·. · . · : -- ---- · · ;, ._' • . ·_ , , ·~ . , . , , , 
' .. 
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'I 1.'. • .. '', . -... :· ·._. '~ 'Iniplenieritability .. 'All. three of 'the' -'c-aps und~"r ~o~~iderat.i'o~ for- the _Si_te '~r·e_ ,both·, . 

··I·· - -.·:· •· ~~-~~ni~y-~d -~~~str~ti~~_ly.'fe~_ibl~.: · .ca.~~i~g: is~-.~-·~roy~n. _t~chrlolo~.·r~r r~~ud~g-__ . -- ·~ · = 

. _, ' · ·: -.. mfi)tratlon·Into contammated .. areas. ,Cappmg ofsome· areas .of the .Site.·could be·· 
·. '. 
· ... 

1·". ~- ·- .. ; im'pleni'ented ~ part 9f every _aiterhative ~~cep~ in-'sitU.Jfeatnient of'b~rl~d,.Waste, soil,' . ; . ' . ~-· 
. , :_ ~ .. arid. ~Q~~d~ater ~d: e~cav~tio~ 3.n,d treatipe~t' of.burleci ~~te. ~nd' soil ( s~~ Table'4~J r .. · ·• ·. . . , 

·· ·- · · ·· . The opepitiiig port.ioiJ.·of' ~he :Aq~·facilitY.~would.re.quii-e _an ~phalfcap:·be~au~e-aday~-- ,_·. : i. ;_ ·.•. , 

1··,- > . . . 's·~il or: riniltirit~di~:~p--~~uldbe- to~\~i~k~J14 ·di~·~I_t_ to.·i~t~l_ a~~und:. e~stipg·b~ilqing~ . . · · · 
· ' -- · . , apd- tank' farm.S. ~Y type· of cap could ·be placed ·ov~i the ·off~Site aieas~ . . , · - ... 

. ·1_·. . ·.:.·:·.·-_<_.·: ·-·._.: ., '.' .- ... , .. ·:_.·:-~·-.:._·· _·.<.' ._. .. ::.-'·_('-'· -:, _:, ·.i .. . ~ .,, . '-'.:. 

' . . . Cost_:; Multimedia cap's: _are signi~c~ntly'·mote exj)ensiv~ than asphal_t_ or cl_ay~S?~l, caps I 

. :· ".· . 
' -

. ~ . t -~ 

..'I .• , . 

:. • • : :' , · .•. bec;use of)J)e synthetic memhraDe an~ iricre¥~d v6Iu~es ~f~~teri~s reqtlired; .• · · .. · ..•. · .. 

. ... . . . '< : .scn~~hing:·s·tatu;.' i\: multimedia and .. asphalt ·cap _combination·isr~taitiect for:. use ln.·th~ ·: -- . · .. · 

1· _' .. -L· .:··cort~~i~ment.~Ite~rtatiy~ du~~t(> it{··;e,du~tio_~: i~-i~itr3:ti"6ti -to tli·e :-~-6~~~~m1ted ~o_iJS:, ~-. · ~- ·· 
._. _ , ~it}I,er asphait·or day.:~()il capping:may .. b~. utilized for alternatives wher.e:treatmentwi~_I_-. · 

1> · _: ·;·:': _be· e~~_ioye:d bec~u~~. o~,the high ~o~tS:~.sociated ~th ~-~til~im~cU~ -c~~·-·.-_~phalt:wou~d·_<< .. ~<- :· . -~ _' 
>. ·--... .- be·u!I.~ed lfl),Lreas Withn;t t~e ACS facrl~ty whe!e.man~factunng operat~ons-are-expe~~ed.. · .· . ·, ··_ .. ·. 

' "' , \. _...., , ,., . ,. , . . .- 1 . . : . •· .- . r·, - , --

1
• · ·- · to;con~im~e; :ciay~sqil'c.a:ps w<?uld be··used in alJ _other-areas. ~e ,seJectio'nof a tapping · ':"< ,_ . · < . 

1· ·, ·.· '· ·apptoacl!-Will pedependerit'rin~sp.dcifi~~iARARs forth~ Site: ·. · ··, ··.. · . ·_· · , · '· 
I • . '~- -- .• , • : ' • :; I • ' • • ·' • -': ... •• "; -.~. '-· - • ' • I • • '· • . } • ' • ..... :-

.... '. • ~ ... " _·,· ... _,. ::· ', • ' • ~. 4 ' .. • • - ' ' ··1 ~ ~ ·. 3.3;&2 s~fface .. Stabilizaiiorl. -.... :· , .. ·.· .... -, · .. ,_.. . · · ... , ';·,',''. · -._ ·: · ·: :· . .:; .. ·.. '.· 

I', -> > ·_._ ·Description.< As djscu~se~1·· i~.,s~ctiori '2.o~ ·~~tfa~~':stabiliz~tion ·wnl be .-~~risidef~d >iri ·• .. -, -·· 

·':I,-... . :···cpnjunctio~ ~th' othe·r·t~~h~~~~~es--~:a.~ho~-tenn :~oi~tio~.-Gr~ding a~d~~6w-~di~g·~n 
; : ., qe,use~ dti'rlng·relrie~hil action and. for fii~r~ S~te m,aintenance.-to co~trol .tbe'l~hdsc.apei · ;.: -,-: ' .. · 

: ~ :·0 .. ··~~~~~~:;;. :· .... · 
•...•••. ·. ..• ;du~g; reme.dial :il~O~whe~ lh~ pf!tentiaifordU~t ~mis~io~ is Sl\bs\~tia!lying~?~d.; .• , • . ... · ' . 

' J - I.. ' • . , ·. . ·-' . 
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Effectivem~ss. Grading and regtading when necessary wo~ld eliminate depressions. 
.· fd~med through· differential 'settlement ~nd 'comp~ciion, and can ·be us'ed to' ~epair ·. 
slumped or b~dly eroded slopes .. Vegetative co~er reduces the p~tentia~ fot erosio~. and· .. _. · .. ; . 

. ' , 

_I· I 

• • • ' • ' ' ' J ~ - v '· • • ' ; • • • • • • ' • • • - • • • ' 

·' ' . cari. be used ~o upgrade the appearance of the Site~.- Vegetative cover -ieduces infiltration 
' -of water_.through evapotranspifati~ll.' Dust''control ,measures --proyide; an ~-ff~ctive inearis :·_I_ . .I 

for t~mpofary c~ntro.l of.~gitive dusi~mis~ions~ · _· ·. · -.~, . . ._ . 

:I -1 

'~ ·. ' ·': 

·. :··:1· /, : . ' ' ' ' • .. ·: : .. ( ' 1 . . • ;·"' ' • • ' . ': ' ' ~. ; \ . • : 

· . · Implementabiliiy. Surface stabilization measures are· ~asilyimplenien't'able · bo'tl1· · 
te~hnically and admitrlstrati~ely. ·n~st control.and ~adirig·\Youid be impl~merited-durlng ' · ·' 
reip.edihl a¢tion, and vegetat,ive :support would b~; implemented -~ter remed~~. action is ·I--.' 

. complete. Maint.enance ·of the 'Site would inclu-de' use. of' suda~e stabiliza.tion · 
. ' , . ' .I • ' . , ·, . ;· I··.' , . '- , 

1
· . J •• • '· • 

_ tec~nologies~ · · · · · · 
'· 

, · ' , ' : , I . . ' • ~. . - ' . ' '1,, ' • ' :~ \ ·_. '_l· . . ·. . • '. : • . ' 1· . '·, ' . ' , .. 
1 

_,. ..... 

. .,CQ£1,. 1
, Surface stabilization measures: are generally. low cost methods of .ptev~nting . _ 

-· I . ' '•' . 

_·erosion and .dust emissions. ,._ {··. . . ' .. 
- ... .f.·.:. 

) .. 

. Screeriing. Status. Surface stabili:lation ~li be retained for ~etailed analysis due to. their:, 
• • • .. • . •• ' • • \ I • 

· . low cost and ·effectiveness. · · -·-
'. \ •.1 "'i .. 

' c . I 

' 3.4 Grouridwat~r and. Surface Water Reriiedial Technolo~es ... : . -: 
·. 3Al.'Direct treatment On;.Site. · . · . . ·. . . .. 

. '. 

'·!, 
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3'.4. 1.1 Biologic~} Treatment. . · ._. . . , . . . 
·_Description. -:- A' bri.ef discussion :of aer<?bic and amierobit bfol6gical d~grad~tion is · . ·. , · 

. ph~sented in ·section2.4.3.i. The fun~ion of biological treatment is. to.'remove organic .. 
. matter. from the w~ste. stream through. microbi~~ degr~dation .. Micr~biai methboiic _ 
activity can be' classified into tqr~e main categori~s: 'aerobic i'~spiratidn, in which ox}rgen ' 
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. '. . 'is required .aS. a '.term1nal electt~n accept~ I-; anae~obi~ respi~ation, in which carbon. 
dioxide;.sulfate or'nitrate sei'Ves a5· the ·terminal electron acceptor;.and fe~eritation, i~ · ' - ·_ 
~bich. th~ micrporganism rids itself· of· excess- electro~ ;b)!,; exuding reduced o~ganic. . . ·-·I· 

- . cohl.po~nci~. :Aerobi~ biol~gicai tr~atmen.t is.preseritiy more prevalent th~n·anaerobic. A.- • .. 
. · . number .of bi9logical tre,atment' proc~sses 'exist whiCh may be ~pplicable 'to. t~e 'treatment .· . -

·. . . . ' I . . ' ·. ~ • \ .. • ' ' • ' ' 

of aqueous. wastes·,· including ·coilventional activated sludge, vari'ous modifications ·of 
activated ~ludge, rotating biological. dis~ and trickling _filte~s. . -:. . . ' . 
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··Effectiveness -; Biologic_al treain;lent .of.groundwafe_r .~educes ·'th¢ ·ta~i~itY of-organic' · · - · · 

:.- 'I -. ' coilt~~ts by-'c?~verting' th~~ .t? .n~~-~a'~_c c?~~pun.~s~ .' Volatilization ~s ~elieved t~ :. . 
- · , . . · .. be the p~1mary: removal mech~ms_m for. chlonnateq compounds such- as. 1, 1,1-:- _ · · ~ _ _. '. 

· ·---~- : · .. · .· · t_ri~~lofo~t~~~;_· tdchlo~o~th~ne :~n~ -~~~~di~~loro._~~~-~es _in·.- typ~qil- ;ae-~obic_ tr~a~~~nt ·" -~ :: _- __ · '_. _ ::. -
: . . .. systems, wh1c)l does not repr~sent a redue!IOn m tOXICity as a re~ult of t~e.atment.·_ · _ · .. ':.: · · . ___ - ·, . -· ... 
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:_·1. -:··, : __ -~· --~i~;~· ~-<~-P~~s~~is_a :s~~arY ~or_·o~ga.ni'~ ioups subj~cri~ bio~~grad~t~-?~·(U.$. ~PA; -_:- _ · .. : · __ : ···~ .. : 
· : .· ·_:-. ,-J985),:while Fjgute_- 3'"4 :presents BOD/COD ratios· for-various o,rganic._c9mpounds:·. -· ·._ ·--·_ : _ -~ _-

' ,, . ). ·. . . ~ /' c . ' ' ' . ' , . ' • • • • ' • l'i . . . ' . . - . • • ~ . ~. 'I· _.., . ·-:.-(Lyman, 1982).'" Ratios·_-Of BOD/COD have been used as an indicator of. po_tentiat ~ . _'; . _:: :. ' . 

-. ) ·:· _ · , < ~ ~ei-o~ic · 4egradation. ·-~~xcluding _the i~organic -~etals,' fh~o~ated ~.ethanes~· .~hl_o.~_ah~d- _·- : _ . .- ; ·- ._ 

-: ;~·-: • -• . _·, _ .. e·t~~ne~_ a~d _~h!o~-~nated. eth~~e-~; th.e< re~_aiJlillg,cbell?-~cal'gro~ps· o~ :conc~r.p ·are-~_· :, · ·; _--
- --.-·· · __ - po_~entially ·ame~abl~. to aerobic bwlogicaltre~tment .. ~he BETX compoun_ds; 
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,,-, .:chlorinated benzenes;· chlorimi.ted methanes,-·:chlorinated etharies and- ·chlorinated- · · ;. ·. ·. . 1 ·. ----~ ~ethe~es ru-e p~te-niiatt/ahiem;lble-.t~ a.ri~6robic ·l)j~logic~.t.tr¢atme~t~- _-~~cent· r~~~~ch -- -~' , _ _, . 
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· · :-: . . amenapk'tq bio.Iogical'tr~atment. _ · .. '· > · . · , · ·. . . _. . . -·: ~-- -' ·- -- : -· · . _ . . I _ -~ ·· · • ,, - ' .• - • .. 1.. - . -, . ._- -_.- -_ .. , ---- - . .--, - . . ... ·-. . .. -
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·. • • • ', • . • ~:. biological treatment '•system, • The' use· of•pfoperiy selected dt ~ngirieered _microbiai:- :. ,, • . . . I • 

I
. -- -.·: :p_~p~iatio_~·s, hiai-nt~ined-- ~rid~r erivirorim~~_i?I. ~ondition.s ~~ost conducive- to their·.: . -_ ·:. 

·; ··_ .. -·_ >niet~bbli~ ~ctJvity .{e.g., ·o~ge_ri ~~ncen(~a~-io_ri; riu~ri~~t .additi~~-, etc:-); ~an--be ~n . . - , · 
- . . _..- , . . . . . . . . , . . . ' . . ·, . • I . . . . . : ·_ . . , . ~· ,, . , .... ·-

,· ' . _ _ _imporhmr me ani of -~iologica1ly ·degrading refract<;>ry .com.poup.ds·: ·-Biologi~al __ -~-
i ·_;I~_- ·_ ~. : -- :-· ;df1grad~ti~n. 'i~- or~6ri -~nb;tnced· _thrpugh a.ccl~~tibn- of th~ microbial· pbpula'tiori '.to_:th~: 
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Impleme~tability -.·Aerobic ap:d anaerobic biological ~r~a.tnient. are· proven technologies 
· for .industrial··~~stewaters ,and coilt.aniinated gro.undw.ater ... Biological 'ireatm~iit. is 
.'applic~ble:. tq ·aqueo\is. wa~tes up to ·approxima·t~ly 4;000 ~gjl. Ba~ed on existing 
. gi~urid~~te~ ·data'for the A¢s Sit~,: org~pic ronta~nartt con~en'tr~tlorts :should be. w~ll ·. ·. 

. ·. • . ' .'., . . . . . •• • .·.·I·· ; .· •. • . , .·· ...... 

·below this leyel and; therefore, not toXIc to rrucroorgan~sms_used m·b10log~cal tr~atment. 
. . .. . . . I . . . .. . , ' · .. , . . .. ''. ,, .. 

Aerobic degradation proc~sses, are used :mqre often· than anaerobic' b~cause. the, : 
. degraqatio~· pr~cess ·is. generally, more r~pid and complete. ' As ··lnenti~n~d pr~yjou~ly, . 
.·sever~ ~blorimtted ~o.mpounds·preselit· in tqe'grouridwater. at 'the .ACS .. Site,lp.ay:riot be· 
amenabl~ to aerobictr~atm~nt, anc;l would subsequently,be volatilized to th~·~tmosphere' 

. ,' ' ' j .. : • . . . .' "' 

d~ring the. treatment prQcess.'. · · ,' · · · · ·~ · · , . . · · ~ ' 

'· 
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The com~lexity, of th~ organic contaminapt nia~rix·pres~nt at. the A~S Site~would likely' ·1· ·· .. 

· · require ~itl:ier the. biological treatment system to inchide both ~ierobi'c· and.an,aer<;>bic . 
. 'treatmep.t r·~Cl;Ctors, I the. de~e-ropm'ent .~fa. ~ortletabolism mechariisJ;Ii, tha.t wa,uld '.. ··I· . I 
effectively tre~t the entire matrix, or·the u~e of a ~arbon ~dsqri>ti~n· 'se'condary trea~ment ;, 

' process .option to. 'remove .contaminants n~t amehable 'to aer~bic' bi~logical treatment: - :' -' >.' 

Even thougll most ·of th.e organi~ compounds ar~ amenable '.to' some form ofbiol~gical . : ·1 
·treatment, ·the design, c~nditiolis r6r · opti~al renioval-efficiencies ·and degr~dation rates . 
. ·fa~ individual compounds;would. be 'd~~erent. Becaus~ . .of thi~, th¢ .degree ,of t~eatment . ' ·: . . I 
for i'ndtvidu~. C()mpou~ds Wbuld vary d~pending on the ~esign- conditioru; of ~- given .: . . ',., 

treatment .sy~telll. , TreatabilitY studies ·would be required ·t<;> evaluate a·range of design . 
. condi,tions and tre~t~~nt pt.ocess~s in order. to opt~mize ,th~_removaJ. effici~ndes a~d : . . .1 .. . 
: d~gradation~ rates for. the. organic conta~nant J!latriX present. in the' gr~~ndwater ~t' the ....•.. 

. . ~~s Site.·_ . . · . . _,. -I, 
-'I '-, 

·I 

~--1 . Biological treatment .has· significant operator supervi~ion r~gui'renients; · The handling 
. ' ' . . I ' I . • , · 1 . - ,. ), ' . •• , • , 

and dis!msal. of wast~water treatmentsludge would also be required._.·, - , · , . ·" , . . . . ·< 
. . . \ . ' . 
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··-1 ··_ ·.' . ··.[ .. · I ,···,· .. ·, ,,·~· · .. ; .,·~·, :·.;,.' '•-

-~ .- Order-qf~magnitu~e capital and operatimi'al·casts for biological treatment are 
.... : pre~ented in Table ~-5~ Biological treatm.ent costs. ar~ not signiflcantly greater' or. le~s · .. 

. . . . . . ~ . . . ( ' ... : ' . ' 

than other relevant groundwater treatment .methods. · · .. · · · · ·· 
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-:1··: _ _;3.4.f2Chemic~-Precipit~tion..>,· __ ,_-,J . . .::·-' :~----- :~_ ·-·· , = .• ·.. . .. , ·.· · :· • .•. 

"- -~' ': ~ .: 'riescrlpti~n ·- Chemical precipii~tion' is a- 'pH adj.ust~ent p~oc~ss ·V.:bere- acid,- or baS~-'i~- ) ' :~~ 'I: - 'added _to 'a s'oluti~n., ~0 adjust th~·- pH, to-~ poi&, wher,e. the' ~-~nstitue~~ to b~ re~ov~d- - ·:, ,' 
r ' ' • • ,.v . · · . ' · ·· ·· J · ' r • ~ •> • '" 

-· 
_ : · -: .. ": :-.-~ave their:.low~st_solgbility. Metals may be precipitated frorri solution as hydroxides,. : · .. ·:· 1: ·,_:_ . _'. · _s~i_fid~s.~:_carbon~i_es:o~other.J~olpble- sa_lts~. ;Hyd~9xide :preppitatiori>.wit~ :~e i~--~ost ·:_ ·. · _ -- · ·- ·· 

.· ',.' . , common,. while sodium.sulfide -is sometim'es' used to 'achieve' lower ·effluent metal . '- -

; ~--.- · · -· _- _. _ --~onc~ni~ati?~\ .- S~l-fd~ :sd~~rati~!l ·is_-~chiev~~ usi~~ s~a~d~~d- ~~c~l~:t1ori/c()a~l~t~?n:. . . 
.. ; _ . ,_ .. ', t~ch~ques. , _ ... _. c. _ _ _ . : __ , . -. • , · · . " .. . • , . . _ . , , . .. -
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I, -~~. -__ -. ~. · :·ku~~tive·n~~s --·._Ch~~~~l p~~cipit~tic)~:i_~ potenti~ily -~ppli~able, for .refu.~viilg_ ~1' ~f.thi _·. ; - '. · \ 
-·- · · ,... . i~organic·· metai~ 'dete~ted in ·th~- g~ou~dw~t~r ·at the ACS .Site·.: . For the m~st part~: . .. -,- ': . · 

. ) . • ~ • I . ~ ... . s I • ' • • \ ~ ' ) • - • • -'I'. ---~- '- .:.--< c?.~~~-a~ _'p_~:e~~P~!_a~~~~ ~s- -~of -~~~-~~1~ :o(_ s_~le~ti;~ly i~mo~~g 'spe~i~ed. ~-:tals: : Since·. '·. '. : _· /:::-: ·.' 
· · · · · . : · chemicalpreclpitati011'IS not capa,ble of treatmg any orgaruc .compounds, It would be . · , · · 

I<. ·• : i;::~:t:o~ ~ P~!'treatment step i?·~c?~iti~c~i~Q wiih a Pr~ma~ Or~anic tr~~~~erit ·. · '~ . 
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.-.:I _. _ _.··,- ·J~pie~en~abili~~-~:2hecli~alp~e~ipit~tl~~ i~ ~\>~o~en:-~e~hn~l~gy·f~/met~s- ~em·o~at';. :-·-~.-·· - -.· ·:) 

. :.(.· -:. ~ ,fr~~ industHal waStewaters ;and con_talliihated grouhdwat~r., ·a~~ of .the-' lfuiit~tio~ o{ '- ~- .. 
1 .. · ~- ·: . : . --:/ · ··cherrucai lpr¢ppitaiion }~-~he fact th~t all cletais · d~ 116~ h~y~ ·a-~qrtmlon ·pH ~t :~hich they. · ·. ; _ -.:. -:: _ 

·-- ·: . . _ . _ _' preciphate·.-·-:A: multi-stage_~re~oval proces&· at:-x~ng ·pH levels would· ~ostlikely-.be: ... '· ,._:· . -· .
1 

. · -. __ ---~ . required .to tre~t the grou11d~ater 'at.th~- A.~s ·si_ie._ ·chenilciJ .precipitat_ion: is ·wicauy •. ::_..-.-. ~-· ,__~._, _: :::~ _ 

·_. · :_- ~.: 1 ·. · _·_us~dto_·irea~wast~wa~ers:.With~e~al !,~vels· si·~~c~tly,highet thim . .tljose deted¢d:i~ the·:-':~ . ~-'"·:,: · -.·· _-- _ 
.. · ... :-/ .... ·- : .. :groundwater. at :.the''·ACS ·~it e.· 'Treatability studies would be· requ.ire.d __ to· optirhiie- the. - ·_ · -, -. ~- _, .· .> 
'- -·. 1·- ·. :_, ~ (.' ·: · ~e'mo~a.l. ·~ffi_ci_en~ie~---~_f)he_.ipor~~c· ~etai~. ~~-triX ·. pre~eri~ in y~e· ~o~n~\vatet.;a_t,~h~~ , :. , : · '·.· ,. ;_'- · 

· .--. ...Acs· ·s·· · · ·-.· · ·- · ·- · · · ·. 
----:. : .. · . 1te.· , ... -- __ · _. ·.; .• ,_ '·'::··.:·· ·r'···:... ..- > 

', I_ ': Ch~mi~a1 p~eci~itatio~ hilsSigrufi~~ oper~t~;_sllpefvisi~n r~q~U:~~e~tS. Th~_han~liDg '· · .. · , 
, -', 1. :~ _-- __ · -an:d -.~isp<?s~l of _ge~er.ate~d- ~-a5tew~ter ~~eat~~nt~ sl~ege ~ay trigger _Rc~.ARAR.s. fo~ .:. · - - · · · · · 

1 

, - -. _. h~dm~s wast~ g~p.erat1on and_·stqr~ge.-, -_ -· · . . ,_ ._,_ ., -, . .. ·. · , . •· · 
·. ,, -.~ -,-_ -~~ ~ . ,·, .·. . . --~ 

. . . . .-•.. ' ... _:., .- -: ',_ ... :_.,_ ,. •, 

_,-';1:: ___ ,_ --:·.--:·::<'-;,',., .. :··: ---~·~:-. ·.·-,. '. -~:- -;·· ;. ',.· .... ·_ ,'_'' ' -~_,_ -...:' .. ,1 .. ,_·•, 

\ ',· \ ' •• •• < • l ' . ·• !-.. o ';' ', .' o; < ,.· \ >,_ / I I 

. : :_. ·;_ 1.,.., ,.· ·---~'-J _ .. ~ ··.'-~v~ :·- . ,, · ,' ,-.- ,_. l.· 

1

-· _I J- - : •• ·-.-_ •· ._., - -~_.- •• • •. ---; 

.. ' > <~-~-
--
• - o -· • 'I • ·, • o '~ ' 

l' -- ' \ . )'_ 

.-.. ' -' I ~J • 
, ' ' 

'~ \' . . .•"'\ . 

''. . ' ~ -· ' I I 

. . ~ . 
. •' .-

. ' - ~ { 
,_ .. ' t ''· 

-1.. ' 
:_._ .. 

. ·-',l, :· ./, .-
:•' 1 I"' ,( 

file:///yould


I 
I 

I . , . 

I

'. 
. ,. 

I •· 

I. 

·. \. 

. . . . · . . Feasibility Study ' ·, · 
American Chemical' Services NPL Site · 

October 23, l991 
· • · . Page 3-26 

'. .. . ' . 
• -

1 \o , . · , ' 1' · ' 

'Qru - Order-of-magnitude capital am~ openitional · costS for· chemical precipit~tion are ' . 
· _ .. ·presented· in· 'fa1Jle 3-:5~ · .B~cause. of: the· cos~ assdciated. Witp dteinicai usage· 3.n,d · sl~dge -

dispos~l; chemical precipitat'ion- operational ·.costs afe significantly. higher tbari.·. ·. 
operational,~osts' assocl~ted with ion exchange/'' . . . . . . . '!· . . ··. , .. ' ' 

:·:) 
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,·. 

. . i 
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I. 
.I 

I 
Scr~enin~ Status ~- Based on 'th~ ACS ~ouridwa:ter data, chen:tic3J predpiiati<m l's· not ... · 
expected to.· be· a cost effective trea~me-~t 'option.~·. Ion. e'xchange of{~rs. COfllparabl~. . ' I.·. 

· . ·: tr~at~ent effectiveness and. sigJ;Uficantly l~w~~ ~peraiion3.1 ,costs.· CheJJJ.ic~ -:p~edpitation·:' , " · ... 

has ·n.ot b~en retajned- as a pretr7atment alternative·()~ :for· .det,ailed·· analysis. 'It: ~ouid .. ·•· . ~ ·I 
. 'only~~ retained if ion. exchange: is. proven incapable' of adequately tre~ti~g the metals: 

-Ieveis.present in the ~pundw'ater. · . · · · ·. ·_, · ·. ' · ' . , · · - .,· ' -.. ·· · · .·1. · 
3A.1:3 w/bxidati~n. . ' - . ' ,· I I) 

I n'escription.~-· A: brief discussion ~f.iJv/oxidation is presented in Section '2.4.3.2 .. uv . . . 
· .. light enhances''oxidation .of or~~mic contaminants in wat~r:. Many.'organic~<;orttaminanis _ 

· undergo a change in chemical stru~e or become more reactive to ~he1p.ic~f oxidants by · -·. ·1 : ·· 
._absorbing UV ~ight'· Ozone or hydrogen peroxide are·: typically uJed as oxidizing agents. - . . . , '::::~~~~=-~f'the cOmplete oxidatiOn of orgamc compounds are typically carbo,n .. • ..... ·. • .... 

'Effe-ctiveness - UV/ oxi.datio~ .of g;6undwci'ter· 'iedu~es.· th~ t~~icity of:orga.hic 
.. ,. .. contamin~nts by converting th~~ to non-to.xic~co~pourids.'· Ba~ed- o·~·a·.revie~ of·· 

available' ve~dor: literature, all of the .organic chemical~b~pound :~~tips ~f co~c~ni- are' . 
' • • !J ' . . :. • •• • ~ . • ' ' • ' ' • • ' l 

·potentially amep.able to UV /oxidation treatment. Inorganic ·metals· \\'cmld not be' 
: . ~ ;._ ' ' . :_ . .· '': . . i.. . . \.. . ·. . . . . ' . ' - . . . . . . ,• .·. ' ' ( . 

··.·amenable to uv /oxidation treatm~nt.. Significant p~rcentages of VOCs (5 to 75%) 

' : . '·which are' l~ss susceptibl~ to. oxi~ation have been·· fo_umf: to be strippedo out qf the 
·' · · · . · ~oundwater by ozon.e ·aJ?.d trcritsferied ·into the' vapor· phase. · Prese~t data indicates that 
· , stripped_·vocs a~e thermally .destioyed.'~· part' of the·o~one off-gas~treatment~syste~ 

.• . ' _I I . . .; . . ' .- . . ' . 

w~icli can be includ~d with UV /oxidation units (U.S. EPA, November 1989).·, .· ·. ·· · · 
\ ·.·.. '. . . . .. 
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I· .•. ··.·•· ' ' •. Re~ults of a ~arCh19S9 u.s. E;Asu;erlurt~~Inn~~aiive !~~~~~~~ -~~alua~on'(s;iE) .. 
. , . , 'demonstration showed: Ill.inimal reductions in _groundwater total ~rganic carpon-(TOC)' . · . 

:_;1-·· : __ -.. ::~·- ~-ev~~~- .f()~~o~~g-~~-~atni.~ri~·b~--U:/?xi.datl?n.·· ~~-:!<?C .. ,~~s~lt~s _~o~ld:_s~~~~·t_haf ·. · ·· · · ·· -~'· 
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· · · · ·· mcompl~te _oXIdatiOn ·otthe ·orgamc compounqs· ·had occurred. How~ver, contammants .. 

1
-.· :,.·, c6mprlsed ·orily 2.% ~f ·t.h~ TOC~' ~bus -~aking: a _st~tisd~al ·c9mP.arison dfffic.tiit> -- · >' ~ .-_ · -' 

: ~ :· '·, fucompie·t~ oxidatiqn· ~~~id~resillt' in the :generation ~-f int~rinedi~te c~~p_qurids that'ale . -· ·· · .". ( ·._ 
:. . : .· '-.' \ ' as ,to?cic, '9r mor~ 'toxic, 't~an__the c.orresp(mding 'parent' co~pou~ds.' ·... ' ' ' - ' .. 
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- -. ; ' Implenientability- UV/oxidation:·has b~en 'use-d ·dn fulj sc;aie groundwater·.deipups at a " · : 

~~:-~' :"' .>· '
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•• ·~i~te:d .. n~-~b~rofsite_S':hi:th~-~~t·fe~:§ears. __ qr~undw~~~r cont~~·~t.'~~t~c~s~siniil~':L' 
. ._ ,. ··-.to the 1\.c:;S Sit.e liave·.beeri repqrted to be successfully treat_edusing UV /oxidatio~ based:_: 

_ . 
1
... .- , :·· -__ · o~ -~eildor-~~e s~di~~_. ~~? d~te, it_h~ Qilly .~~~n -~~~d o~ pilot s~t: ~~~~e~ a~· c~~~0 :._. .. ·· · 

·. . . _,- _ · St~es.as part of the·SITE program .. Vendor avru_labthty <?fUV /oXIdation Is liniited. , -, _ .. , -
-~ ::~-. _,:·:. :,\ ..... -·:·::· __ .· .. ,." >,-.:~ ..... ·-. _· ~ .. :-.:-·.·· .· ... ~.--.. ·. · .. , .... : ·:_;:·~· .. ··.· - ....... ·. -·~ -:·~ ~-··~:,_ 

, · .. :_··I)·_,-.. _~·~·. -B,~c.~~~-~ ~f i~ ~~ce~t dev~Iti~m~nt f~~-use ili~ ~~ate·gt:ou~~iat~r .. re·rn~di~tio.~~ -~mite?, · ~-
---~ .. _ · · . data eXIsts:~o:~valuat~ the. appli_cabthty of treatmg thecorgmll;~.compoun~ matnx p[esent . -

.:>•1' . :· · ... :. ; -ih' 'grou_~dwat~r- .~~:the A~-~: Si~~~ -_._Pil~t .stud_ies -~o~Id: 1?~ ~~q~i~ed' ~6 eval~,a_t_e ~~e:, ~~ -. . -~· ' 
-- -: _·,. . ~reatmen.t-pot~ntlal of U:V:/ox1dat~on, as-well. as ~o 9Ptlmi~eJhe p.ecessary·des1gn, -· 
I·· ' ;' .. 'p'ar~et~~s (e.g:, ilifluen,t c'ancentrations, uv and' peroxide' or. ozone d~sages). A_car_!>on ~- -_·., ' . ~· 
I ·-·~1 '. ads'orptio~ sec~ndai-y .tre~tinen~ syste_tP· may'_};~ requir~d 'ioi_Iowing -the' uv I oxidation .. '' . ' ' 
~ · . .. . ._-opedtio~~iri -.~~~~r. to:;~~-o~~ organic': comp~U:~9-~- iiot_.·anien~bte·to trY/q~ctation·.::··_. r·. · 
1 -I· .. ·tfeatrrie~i.· .. -·<:,. · · -:~·-_· ·· · .->·.-' ~.--: .::-: _; :· · ·-~· :_ -· -· -·< · .. .-. ::··_. _. · ·. · 
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_. < . __ •. :'_· · · ···in. Taqle 3-5~:. DV/oxidati<Jncosts :ar~:-n9i 'sigru~cailtly gre_ater. or l~ss ·thail·other r~levaiit: · ·.; , ·. 

I. : : ' gmuitdWatO: tre:tm~ntffie~ods: _ · ' , .. ·· , . . . · · .. · . . . 
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.-. ·. _.. _ S~reening· StatUs'-. Because. 0f_ its:·apility to -convert' orga~c .c<;>mpomids·to Iion!tm¢c ::· _ . _ · 
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. 3.~. iA Air Stripping .. ·.. · '. · · . 

Descriptio'n - A brief disrussion of air ~tripping is 'pre~ent~.d in ·section _2-~4.~.3 .. Air' 

. s'trippirig- is tisually accomplished in. fi· packed tower eqU:ipped'·with' an ,au blower .. Th~ . 
. packed t'ower )VOTks on. the .-pnnciple of count~reurrent flow .. 'The wa,ter_ Sti'eaiJ?.' flows 

d.own through the-packing, while. the rur stream flows upw~d~· Vohttile compo~en.~·bave·.-. 

I 
1:: 

':1.;: 

I · ... an iliiruiy for t)Je gas· phase and tend to diffuse from. the ·liquid ·phase to the gas phase. · 

Factbr's-import~t· iii :th.e removal of organics, frolll ~astewat~r' Vi~.~ir strippinginc_lude . . 'I· 
t~mperatu're, pressute, air to water ~aiio and S~rfac~ area av~lable_Jor maSS transfer: .. · 
Ait to wa~ef~ohimetric ratios~ic~lly range from 10_:1 ~p to:Joo;l. . . .· . ,·· ~' 

' . 
• • • • .... • ~ • " .• ·, • I • • I 1• ' • • • '1 • • ,• :· . • _.,. .. . • I 

. ·Effectiveness - Air stripping. of groundwater transfers· organic conipoun~s ~to the 'air -
., - ... • . . . ( . . . ' . ··. . .. t. l•'. .. • . • • '· • 

phase._ The toxicity of org·anic compoup.d~ is reduced,by.dilutioil ino~le~air. Ifvapor · 
. I , phase treatment iS USed, hOWeVer; the deStfUCtiOnOf OrganiCS as a reSUlt Oftfe.atment Or ~ .. 

th~. spent. carbon regeneration· process ·would tesulf.in an. overall toXiCitY reduction· of . 
. , . , ' . , , .(, ' . , ' I ' . , ' ' 

coiltaminants.pre'sent. in the groundwater. -
' '"-' ' • o • I 

...... ,. 

· 
1
.Implementability ~ Air stiipping is- a proven technology.· for the :·treatment of 

. · contaminated. grpu:ndwater; . It is· applicable to aquequ_s: waste streams up to 

appronmateiy 100 nig/1. _Ir' VOC concentrations exce~d appr~Xim~tely '100 mg/1, ·Ste~m.;· . 

stripping i~ usbally-more ~ost ~ffective~ Ba.Sed. OI?- the pr~serit-gro4npwater-data for. th~ 
At~. S-ite, influent-organic .:compq~d, ~ori~e~trations Wmild ~e -~xl>ecte~ .. to exc~ed 100 . 
mg/1. Therefore;· air stripping alone may riot ·be able to achieve the desired removal 
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. . ···1· · ,; . · · :. .· -effiaericie~-in -~- ~~~t ~eff~-~ive ~amier~- nn~ti~~.~r mfiu~ni-~g~ndwater f~~lp :~-ff-S.ite~br: ',_:-- . : . · .. 

,::. . . ·.: lowe~ aqiiifer'.pumping; ho~ever~ ·~a~ ·occtit. since contilmiii~t· con~~ntrati6ns~_:}~- these', · · 
I"' .I . .: ~~ . ·. :_ )lr.eas. ares!~ficaPt~y)owe_~:.· ,;; . . \' . . - I - :· •• ' -~ .·• :. ' • . • . -' -~' · .. '·.-. -,··. :·: • : '. : . -' '·' 
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-·A _¢arbon' a_&oq,tion _second~ treatment system would' likely .be require(} .following the·. : · . : '·' . · · 
._ ' • . I., ' \ ~ ' } ' ·' . ' ' • • ' J • . ' , ' , -' I ': ' •, ,· ', ' • ~•, ' , ' • ~ ': , • "', ', I air ·stripping opejation to remove. the organic compounds not amenable to aif• stripping. · .. 

. _, ; · ". '. . 'A pil~t s·~dy would b~~:r1¢cessar}' to :mar~ accurately~deterinine inf!u~~tcontentr~tioris .. . , ·' 

. 1::· .... ; .· .... ·· .. ~nd ~~;it~trtina~t. ~¢mo~aJ''-er~icien~i_es~ ~ .. A v~p()_r- ph_ase ·t~_ea~m~tii· sy$te~· waul~ 6~ ...... 
1 ,.: :,. 'r'equiredifVOCair'e"xnissidn'j\RARsare.exceeded. -· .. · .. ·_ -_···: .. .- -:· ... · · )~-~ '" _·.·-

.l . . ,. · Qru·: Orde~-or-rlagru!ud~ C~pit~ :U,d oj,e~;ional ~sts for ~ ~:~pping ar~ pfes~rited in · . ,. : ; · . 
...> '. r ' ' ~ l ~ - ' J < • ' ' • ' ' .., ... ' • ' ' ' • • \ I . ~ · ·. __ ·:~=d~Z~~r:::~:f:t~~~·;:;~s~are __ no~ :si~-fi~~:~~ _gr~a~~r or._le_s~ 't~~n ot~er. r_eiey~_n~ .. ,. ... ; ; 

I, ' ' ' : •' ' / ' • ~~ ' " ' I ' ; '• '0 ',' I. :': ·,. ·, - .' 7 ' ' r :.. ' ; '. •' • • ! ' ' :, • ... I' ' , ' t. .._ -.,-..,,' ' , '•' ' '• '.• • ' ' • ,' ' • ·~ \ ., • 4 _,. 

l ..... Sc~eenih~ s~~~Ys ~ B~'ca~se ~fitS p;o.;e~ eff~ctiy~n~ss iil ~ul;'.~ale g;o~~dWater ' .•... ' 
~ ·. · · remediations ·'at both. CERCLA .and non;..CERCLA _Sites, as well, as its relative· cost " 

:_,;_:1- ·:.": .---~ .. e.f~~Ftiv~~ess, th6·~-i~ s,trip~i~~-~~oc~s~.o~ti~.~ ~a~.;be~~:-.r~ta·i~~d fo'r,~h~r;ativ_e~-··.-'' .-
.. ·· · . · _ . ,d~velopment and. detatled ·analysts. . ·: · ., ·' . · . . . · · ·· , , , . . ... . · 
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. ··1 3.4.l:s-$ieam Stripping .. ·., .... "_ .. ~-- : ,·:< · ·, .-· .. , . ·.· ·'-". ·,·· · ·· :· _· .. ··. · .. 
.-;-

. :'·. 'Des'ciip'tioh- SteruP strippip.g -~se's· steam tb e~apo-rate·o'rg~c c~mpou~ds from aqueous . . ' < 

.-.~1 .. -:' '\v~te:s .. - It-is-~s~et;ttially a'.ce:mti~u~us f~~cti~rt.al di~~ill~t~on_process ca'rr_ied,~,ut·in 'a-': ···:::· 1
:' '' 

1 : •••• • •• _·. packed or·.tray tower. The_ formation ofmipimum·boiling ~eotr()pe_s between·steam .. ~nd . . _. 

: ''I:· : :.~~:.:' ·:tiuper~hs .o:r~ani.c_ comp()unds: re~~c~s. ~~e- .. ~~ergy _'r~qu~~e.~C?_rlt~ 'o( t~e~,~~pa~-~tiort _: I • : -_; . 

. . . : - · process. Tbe orgaruc vapor/steam rmxture IS condensed. This concentrated rmxt_ure. can.· · · · 
• _1- . • · • •• • , _J r. . 1 ,-. . . , ( • .. ~ , , . , . . ,l ' ' ; ~· . • . , . : , ' • • '- . • • • . ; : _.. , , , . ! !. .. 

•. ; ..... ~,·:( ·.·-~ ~e:~h~r~se~~(.lte;d: i~-n~cessary~ ptio~-t?. reus_~}?r ~i~posal; :· ... -·:. · · ... >._ ·~ --:, · .-· . ,·, , . 

,'. . .. · _· .. Effectivenes~ ;-· Ste~· s~ripp.ing:~f .gr~~~~~~ter· concent~ates the· organic ;~~nt~tnination- · ..... :: _.;. ·· .. _ ... 

_::I· · · -_ ··:-.-- f<?~'bff~Site disp~sal.. ~e. to~city of ~~e. ~()ntarrilnimis. ·~b~ld_ b~-.'reduced if:a d~st~ctiye' ·: ·, : · ·, .: ... 

· • • 1 • • • ~r~at~e __ nt m~thod_'(e:g., iriciner~tioD, ~efOP:~al)' -~_el'qlending)_is_ utilize~·~?~ the off.:Sit~ ./ 

·:·.·~~- ·:--~-~i~pgsal~of~~-~Jonde'nsate,wast~st~~~:-_···:··: · .. - ,-··· .. -.: · ,.:·_·<~--,'.·. '. _ _-·. 
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'~ ·.·; .·. ·~' ·. ' ·.·· ; ,· .. ~. .. . : ~~·. .. ·,.:. ',* ·' ~· ·:. ·.'. 
Compo~nds with. boiling points les~ than· lSOOC are gem~rally aine~able Ao·· stea.m 
stripping~· .. :Based on. t'iiis criteria and ihe ·.boiling p~ints for the t~rget C:ompound~ 
presented in Table 3-1, BETX compounds,· chlorinat~d inethanes·, chlorinated ethanes, . 

·. chlorinated· ethene~. and ~olatfle ·ketones would b~ ~m~nable t'o ste~m strippitig.· · 
-· .Chlorinated b~nzenes, ·naphthalene and its deriyatives,:~CB, phthal~tes, phertols,.¢thers, · 

' benzoic 'acid;Jsophorone and inorgani•c,'metalsw~uld' ~otbe amenable to_ste_(liil:' 
stripping, Desired removal efficiencies are achieved. by incre~ing the col~m.it height of. 

> .... • ' • \. ' ' • \ 

the stripping column. · · · ' · ·' ... 1 • · • 

'\ ':. ' . 
' ... 

Implerne~fability -.. Steam stripping i~ a· proven technology f~r ihdust[ial wastewaters arid 
contaminated gio~rid~at~r .. It is applic~ble to aqueous waste· streams. ranging froni. less 

) ~ . \ \ . •' . . . . ' 

than 100 mg/I to· about 10% organics: ·Based :on the present groundwater daia, for the . 

t' ·.- .· 

. , ACS Site, izilluent organic compou-nd conce~tr'ations would be exp~ctedjoex~eed-100 . 
mg/L If-these ~~m~in VOC.corice~trations 'ar~ en~ountered in influent water, stea~ -~ 
stripping. m~y ;be' more co,st ;effective. than air'· shipping V:.ith ~apor'pbas·e carbon .. ·. . . .' ' \. ·, . · .. ' . . " ' .. ·; ·, . .. -, · ....... ' 

, adsorp'tion.. A piiot stu.dy ~otild be ·required to more accurately· d¢terinine influent · ·· 
conce~trations. A. carbon ad.sorptio~ ~_econdary treatment ~y~te~ ~ouid lik~I).. be 

. requ'ired followi~g the steaii_l stripping opera4on in order. to i~move. organic·compouilds 
·, not arp.enable to steam stopping. ·. " ' . ' ' '-:·· . ,, ·. : __ , :~· . '' 

'.. . ' . . ' . . -

-
• ' ' ' .... J \ 

, . ' Utilization of a steam stripping system. would' most likely-require: the C()nstructjon>an:d ' 
.~ irtstallation- of' a st~ani supply sourc~.~(e:g., QOiler)~ 'E;veil-though ACS .. operates o~~Site ':· .· ' 

. .boilers foriise in its 'processes~ 1t.ca~ot be assumed th,at this steam' supply source wouid' ' ' ' 
· . , , ·. be ayailabl~ to future i~medial action' ~ctivities~ ·Since· the r~sulting condensate ~cnild ·. 

.· ' requiie off-Si~e disposal: this process ~ptio~ ~ould trigger: ·~elevant RCRA hazard~us' 
· .w~~e generator and storage ARM~. ·. · · ··.· . _· ·, .· < · ; ·' · ·· · 

:·. 

I ~· 

' '' .·.· 

,_<. 

·.,. . · ... ,...,. 
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.-1 _. . . . ,_ -, ~;cr~.e~i~~. siat~·s :~ B~~~~s-~,~ihe/i·;o~rld~~t~r ·ir~~ti#ent· p~o~es~: ·op~i~.n~ :~·rr~;. ·:· , .. 
. · comparabie~'treatth¢nt·:.~ffectiven~ss at :iower .~pitiJ co~is~- the· ~team s-tripping pr(>~ess~ ·.' 1. _: ·. -~p~on h~ ~~~· b~~~.fetai~ed f<?r-~t~~ati~e d~velop~en.tan~ :d'et~ife~ ~~ysi~: .· · _:~ _· · · · .. 

' ·. • \,. • • ' :'' :-•~ _;,. "'J -- ' .:. : '' ''•,." : ·,'; '' ' ', ·''• ,., '~-( •,•· • '• \ I ' ' ·1· · · .. -- · · ~ 3;4. t6 Act~~aied eafbon·Ad~6cition .. · · . ·. · · · : . :1 .. : . . • . · · , : -. , . 
. ·• . ' 

· . .:. _,· _____ : ·_··.· _Des~ption·: A .prief..discnssi~~ o( acrlv~te<} ~~bon· adsorp_t~~n is.pre~ented. inh·S~cti~~- · .. -· 
.- : · .. · .. _ · 2.'4-;3:3. ·:_ A.ctivated.carbon·~dsolption)s tYJ>ic~lly·used{o to tr~at dilu~e siiigl~ pha.Se · : 'I: · ·. ~,_ ~-~queo_~s:organic :w~~es_ co~taining 'comp~unds ~th~high, ~~le~iilar weights and boil,ng · · : :· ·:· .. 
~. '. - points andlow' solubilities an~lpolajities~'- ·.· ': . :·, .·. . . ' . .. .· ... ·'. . . . . ':. . 

I : ; ·~· · .. Effe~i~eness ! ~~· O~st~~on·of organics ~ a fes~)t ~f~lle ipe~t <~~on regenerati~~ '· • .·· .. 
-· · proce-ss ,would ~esult }~ .. an overall. toxi~itY r;e.d'uction of -con!aminahts ·pr~sent in the'·-.. . 

, ~-·.: ·· grmirid~a~er~-·Ali of t4~q~gatrlc ~o~poll.nds_dete~ed, ~td1e· Ac~·-~sit~,as.well as s_ome:of .·· .. . 
_ , . ·. .'the ~organic' ·metals, are amenable·. to activated carbon, adsorption. : Adsorbability· of a .· .. :I, <.'.' .. -·compound-.ls ~~~,any f~ydre,{hy the· fo~l~Wi~g:· -.-,, . ·. ,. .. ·: ' . · ~ :: ... :._ · ... _: -._ ·. _; _ .. , . 

'· ' 
, • • '. . • , • r • , . . ,_l ... <:. r; ~\ ~ .'· . , I '• • , ~ •• l • 

.. \1 ' , : . : ~ ~eC:e":.~~~blJ~:';~~f~iari~;;, · , . · .. . : ·. .·: ~· ·· . . . ' . ' · .· .·. : · . .· ·. ·• 
,. ~ - · · · ·· <_~ecre~tp.g ~bon,l~ranclimg; and -·~.-- .: .. · '-. . . -

i I.' ..• .., . u~·~at::.~=:t::::;:~tl;aied. c~;b~: adsorp;i~it ~:e ~su~l;yrelat~d tO the . ·. ..• . 
_:-~· .. - . . _:: ~ -~conqmics;a.S~oclat~d~th.~bo~ us~g~; .T~ble_3-i pr~~ent$ vario~~ phy~ical·par-;ull,et~rs, . , _ -~ . ; 

· .. ·. . .· :--~ .. ; ' for the target .c(>mpounds''that. ~alf'be' us¢d t(J, 'eva,ua_te adsorbabllity p~tentiat"·ai14. carbon : ', . ' ' -. 
. . -,' · _>· ·~·sa.ge.~reqlfiremepts., These-'p.ara.me~e~s 'inClude ID:~lecptar weight~,:··s9_iubility,' ·. ,- · ,~:_· ·1· :: .:- .: . .- octanol/w~te!-c~effi~e.nt (log ~Kow) ~d a~iv~~ed,'-~arbon/~ate~.· distnl)ution co~fficie~t' :_. · .. 

.. ~-.- ~ (log P~c )~·:_The log 'J>ac :is defined as .foil~ws; _ . · .. · - · · · · · ... ~: .: · · · 

,1· ••. ·· · · . , • ;Og ~ac :, , = 'lo~·(~/m)/~ (\terseheuf:~ 19~} . ' . · ·· . . . . .· .· · . . : 

i< . ;;·' wh~re: x;m: = ·~gco~tamiDant~kg ~cti~ated ~bon ' .· · . > , f' .. , ·.. . ' ' .... · .... c , . ,= tadsrirbed ~:nttatiOn.of sub~tan~ IO~ in ~olutio!' ··•· 
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Based m1 the·· ~hove .. ~iteria, the chlorlmited -be~ene~, phthalates, I PCBs, miph,th~lene . . ·: ·1· : · 
. artd .its. derivatives and tet.nichlo;oethen·e would be. the most amenable to. carb~n . . . 
' adsorption and. reqtiire the least ·C¥bon· usag~ .. · n~· BEtx- 'compound~. chlo~oethanes, . . ' 'I· -. 

·. ·. ciiloroeth~nes, phen~ls, ·ethers', chlorofonri' and. benzoic' acid wcn]l~fb·~- le.ss amenable. to. 
' • • t • ·•• • • \ • • . • • .-' '. • : ' • • •• •• 

activated . carbon· ~dsorptiop. with. moderate ca:r:bo'Q. usage_ requirements~ . ·The ketones, . . .·1 .. 
. :chlcnometli~ri~s alld vinylchlorid.e would be thileast' amenable to .activated carbon-

- ,~dsorpti~n.arid have high ~bon:usage requireme~ts. ·De~i!ed remov~l..efficiende~ ~re: ·. I- .. 
·. · ·achi~ved by operating multiple ~bon adsorption. units in series. · . _ · · .-

', 

·' 
: _·_,/1· I 

-· 
lmpleme'ntatHlitY·~ Activated c~b~n -~dsorpiion._is a pr<JVe~·tech~ot'ogyfor·ihe treatm~nt:_ .· 

or'cont~inated groundwater. it is applicable .to aqueous waste ~t~eams with·TOC: 
concentrations up- to lO;Ooo tng/1 with s~spended 'solids less than: so'mg/1. .. Based 'on tpe 

. ', . 

. p~esentgro~ndwater· data for die ACS. Site, influent organic compourtd concentrationsc 
. . .• - '. . ' . ' '., . ' . .' ., . - .·. ). -_ . . . . . . . 

and suspended_ solids would· be e~ected to· be below these l~vels;. A _pilot stu~y would be· · 
r~quired . to more acct.trately determine infiuent .concentrations·. Si~ce . inorganic metals· 

.. can compete. for activated cirbori si~es and inct~ase carb<ln:u_s~ge r~quireinents~· a meta) 
· removal. p~etreatm:ent step. wo~ld· likely be req~ired~ . The ·handling of spent c~-rbon 

. . I . ·,_, .--. .· . . ' . ... . . . . . ' . ·.-:.· ·.·. . . . .... 

. would trigger relevant RCRA-pCiZardous wa.Ste;geperator-and storage ARARs._· _·~ .· . 
. • I ' '. : • ,l • I ' ' ' ' ' ... ' . . . • \ ,: I ' ·.' • : ' ' ·.; • . • • • ', • ' ·,< : ~ ' ' ' 

·: cost ~:orde~-of-~~gnitud~ ~pit~ and operational costs foractiv~ted c·~rbon· ad.sorp_tion 
:are p_r~sented in Table-·3~5.~· The .operational.co~tS·for~ctivatedcarbon'~dsoipd~ri.ar~ · 

· .· signific~tly gieater·~h~ those for otherreJ~v~t ground~atertr~atpie~t~-ni~thods.·. · . · · · 
' . .'" ' '(, ~. - ,. . ' . . . ' > . . 

' .. . t •' ••. ~-;' 
' ,, 

_Screening Status~ Since otber gimm~water treatritent pr~cess .. opti9ns :offe·r compara~le 
. treatment effectiveness a:t)~wer op~rati(mai' costs,' the' activat~d ~arbon a:dsorptiori : 
~·.process opd~n has not been ret~ed' 'for'· itite>tn~tive~· development . and. aetailed. an;ilysis. . 

I( Will be. retaip.~d as a. s~condary proce~s op.tio~ ·for other primacy :organic compound. 
itreatrnent p~ote~s:Qptions a5:·Part of a treatment trai~pecatise.of.its·ability to~ireat.ap·of .. 
. the ·organic themical groups of concern; as ·~ell as so _me inorganic metal~~ . · , . ' · · 
. : . . - .. ·' '. . • , : ~ . . I ~ , . , . . . ' ·.. . , . · .. 
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. . ~c;eenin~ Status·-' BeC:i~e Of its ~o'\'e~ o;e~ation~ •cos is ~an che~cal ~~ecl~i~tioii, , , / •. . 
_. _base4 o:r;t present grp;undwater data, the Ion exchange treatm~n~ process ~phon ))as been ·- ·. ' ,~ · .· . 

·. · . ·. retained for use 'as ~ pretr~atnie'nt'~te~ati":e and f~r -~et~-~~- analysis.>~ · · , · ·. · ·: · :. ,·· :. . · ... ·. . ·.I · 
1 1 . • ~ '' • '··, • I . 

·- . \ ·.:·.-. :. ' \. ·~ 'i . ·?'- .· 

. 3.4.2 orr.:site Treatment. · · · 
: · Description - Off-Site·.treatrite~t wo~ld. ~orislst of the, colie~iion and ·~on~~yant~. ~f _:. 

.· :.groundwater and' surface. wat~r to:the :Ha~~rjd POTW fo{ t~eatni~nt-.i'ri its muriicip~l .. 

' sew~ge tre~tmtmt. plant' operatio·ri~ :A d~scrlptio~ ~(the Harlrmond P6r\v's' tr.eatment ~ ' 
r' •,_ :syst_~m is p~esent~d-inSect.ioriJ.~.4_.-l.· ·. : · .. · · · .. · · - · ·! • . · . . 

J. ,_· 
', I I 

:1, 
,- ~ .. 

. • I . . ; ,·. - .' ,· '· 

Effectiveness - .Eckenfelder (1989) -presents a comparison 'of removal .-111echanisms ·for· . · · .· 
' • ' ' ' • • ' ~ ' I ' ' • ' ' ' ; • 

·_various priority pollutants in activated sludge t_reatinent systems. While BETX· · 
·. · ·compot_mds~ ·methylene chloriO¢,· ~~lorofo~m 'and. ~arbon. te~~achlo~ide ·hav.e rep~rted,; 
' ' '. • '. . ' ' . ' ' '' ' ' '• .' . ' ' ' ' ~. '~ I ' i • . ' • ':' ' ~, • ' ' "" . . . . ' . . ,, ' . . . . . r ' : ,. -

removal efficiencies in excess of 95% by a~ivated sludge_ treatment syste~·typidtl of· .. : 
. municipal,POTWs,.S·% t<;> 50% _re~oval can·be.at~ri1Jut~d td vol~ti.li:?:ation a;s oppo~ed to':·-_:· 

. '- aerobfc degradation. volatilization is believed to ·be the predO"mfnanfrertlovaJ . 
:. ' ~e~h~nism ·ro~ chl'arinat~d c6mpounds s~cli' a~' 1, 1, i -tric;:hloroetha~~; 'trichloroeth.erie; '. 
. · · 1,2-dichloropropane., 1 ,2~dichlo.roethane, · trichloro~thane; 1,'2-dic~loropropa_ne, 1 ;2- · 1 .. 

·. ' dich!oroethane and (l,2~2-t'etrachlo'roeth~e treated, within activ~tedsludge ~yst~ms 

'I··. ._· _., 

.I·,_:· 

1-:
-~1- .· 
. . . . ' . typical of municipal: POTWs~'. v olatil~tion of VOCs from mtirrlcipal POTW t~e~tment 

· syste~.doesnotrepr~sentareducti<:n1in'theirt~~ci~~-a;resultoft~eatpi~nt.- > .·. '- · ·'· · '. · · 
~ '-"·' •• \ • I ~ ' .' I ~· , ' • ,f; 'I 

' ' ' ., ,.,·, '' '.· ' '';.. 
· ' .. lmplementa1JilitY -: Tije feasibtlity' ofydi~c~arging cont~nated .gro:undwater. aJ?.d surf~ce , · . 

· .. · ·wa~er from._the·ACS. ~ite't()_.the ~amriio11d POTW was·_dis~ssed'~with:tbe' pte~,featrrient ,: , .. · \'·1·- · 
:.coordinator:·for the Hammond POTW. ··Even though the inciease(f hydr.aulic. Io~ding
c:loes not appe~ io: pe a_n issue~. it:-i(riot ·i~k~~Y that the· brg~ru~:- c~ntamin~rit l~v~ls ~~uld . . \ ·, 

. ·- : 

' '. . - '. ' ' ' ' ' . . ·. ' '· .,.· \ ' 

· ·: · · .llleet 'any pretreatment, standards imposed by the ·POTW. It is likely ·t_hat approval. to 
... '. di_s,charge to th~ POT_~ would re.(ipire prior tr~atm~nt '·operatiq'ns. '·A: more. qetailed_ '' . 

. . · disetission of the ·Hammond POTW's· pretr~~trrtent: requirements·. Is. presented in S_e.ction 
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ae;obic and ariaerobk (i.e.,' re~~ction pot¢n~iai -250 :ffiv or less) en~ronm~~~ in order to', ·-: '·. ,. ' 

'effectiv~ly tr~at the en-tire contaminant· matrix.· . Anaerobic conditions'· ean be- created ~Y ·., · .. 

: flooding witho~t o~ygert inje~t,ion or the a.ddftioh· ~f exce~siVe, 'arriouii'ts' of easily, ' 

biodegradable. organic ~atter tQ use up avaiJable ox)tgen.. Crea~ing ~~erob~c aquifer , .. 

environmeh~ bas not been ·achieved in a full scale groui1dwat~r c~eanup to date.' . ;' ' ' -. '' 

- ,.. 

' 

' ' ' • ,> ~ 
• I ' ' -' • ' 

' 
' 

~ 
' ' 

· .. · ... 
. ~ . . -. 

. : 

. 

• 

' 

.., 
' 

I 

• 

.. ·Another .impl~me~tabilit)i i~sue. with 'in·shu. bi'ological · t~eaflrte~t has been the. abilitY-to . 

. unifotinly distribute ·oxygen arid: nutrientS· to the subsurla~e. enviroiJffierit~ ··Permeability . : ·.· .· -.1.' 

.of.i·he, soils in· the tinsat~rated and/~r satufated zohe 'must.be: suffici.ent to.~llow '· ' .. ·.' 

a:dequate distribution, ~r ~xyg~n ~a nutrients; fo~~~io~ ~!h hydraulic ~o~ductivities .I, , 
oflo-4.cmf;ec.or.greater at:e ~ost am.enable to:in•situ hiotoiicaltre~tmerit.The'~·ons ·· · , 

. -prese~t at·the ·ACS. Site' appear ,tO' be permeable ·enough to t;onsider ht~sitU -biologicaL, : ' '1,'' 

. ~tr~attnent~ . Howeyer, nbn-ho~ogen¢bus·zbnes. ofpermeab~lity. also •a:ffe~t.dlstribut.ioirpf . · .- ·: , : ·. · 

ox)'gen ·and· n~trients .. The· ~loggwg ~f th~ aqui.fer, injection well~ tren-ches l>r· extractio-n· ., : , - , 

· wells·by P!ecipitated.inorgamc,.m:~terials or·~icrobial sludge has alsp.iinpacted ~h~ ··.:I>·:' 

effectiveness of Jn-~itu. biol~gical :remediation systems; r~e~t~bility .. studies 'wmild .be ' 

. required to<evalu~te' a range of d~signcon'ditions and treatment alterna~ives :in' order to 

. · . optirirlze retpoval.efficie~cies and OXyg~n and ·nu_trie~t deliverySyste~;- . . , '. '·~ . . ; 
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In addition to tP.e contami~ant matrix .being'a.·potential problem with ·irt"7situ biologic3J 

_-'treatment, th~ levels-.6f~ontami~ah~ presenid~e to th~ bup~d~as_te ~e expe~·e,fto be. ,,· 

.. 't09 ,high. an(,lprove toxic' to microorgahlsms.· 'Th~re ru;e n<) existing case srudi~s'of.in~situ '-.· 

. 'biol~gicai- treatzi1ept -sricces'sfully .remedi~tirig a coni~illin~~t'.matrix anaJogous ,to the ·on~ '~' 
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prese~.t ·~t ·ihe AC~ Site .. BaSed {)~ th~. levels _of ~ontamirt~nt,s detedec;i beneath the .water ·:. ·. :I 
t~ble (and 't}:te.presence of buried drUmS)~ as W(!ll as their<hydrophobfc cheq:llcal natUre~ ~ . . 
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. .· : .separat~~nri-e~ .. ~aste_ ph~e:· ·(i.e~, tree·li,q1lids·~bat.~e·.I~otdi~so~ved:in, or £Ibating ontop ·· ·· · _:-·.·I· : 

· · · : , 9f, gr<)undwater} is. exj>ected to: exist within the. upper aquifer iri~the, sour<;:e ~teas .. · .· - , ". , . l 
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Be~ause. bf ihe hydrophobic ~atur~: of the' "fr.ee w~te ·phase", ariel the limited solubiiities· . ·: 

of·~os~ i>f the pri_~.ary·_contam.in~rits i.n water,_tA~at~d groundwater froni' in~situ-.: _ ·.· . .. I . 
biologic~ treatmen~ would potpenetnite·.the'"freewaste phase" a1;1d, subs_egU;ently,w~uld . · 
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-. 3.5 Buried Waste Treat~ent .. . . . · · · ·- ~ · · . 
' l •• · •• 

:· . .. ~ . . . 

3.5.1:Remo~ai _: · · .-_. - · : · · · .. 
. ::' . 

' . 3.5~ 1,1 Bioreactor I Land Famllng: · ' -· --.. . , ... 

De_scription- ~rlef ·d~scripti~ns 'ofa~robk. and 'an~erobic biologic~··degr~~~ti<?n are 
presented in SectionS 2.4.3~1 and· 3:4:1.'1~ Biolo'gical treatmertt fol_Iowllig :the. excavation . 

. of contru,nin~ted area.S;~ l>e ac~omplished.by landfanhingor .in,sluriy-phas~biqlogical ' 
re.a.ciors. · B.i~remediation ·rates· in ~ontam!11ated soils and -~astd ar·e-. enhan~e~{by 

. _ · ,: · ' ~ · achieving idea( oxygen -l~yels, mo~sture ·content,. mitrienf1evels, pH a~d · acclhnation ·of · 
~ "' ' ·''. ·. :. • • . • • : : . ' • -· . ' • .· 1 • • : • . • . ... . • . ' ., • . • •. • ' • ' 
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·appropnate rrncroorgamsms. · 
r l I ' ~ . ' ·,l ' 

I . " ' .. ' - ·' ~ ' ... ·,_. 
. - '" 

·. ·· · · . A lined treatment ~ed· is typically used in la~dfamung applications·: Lateral pe_rfor'!ted 
. ··_-·drainage pip_e in the bed <;ollects any leachate tl1at maybe formed;: ··If -the release: of -. vocs are> rit 'a ~oncem~ th~ .S)istem ~~ be en~losed and ail air coiiection and' tre~iment '' ,. ' ' '.· 

. system added .. Aeration 'is 'ris~~lly prtivided by 'tilling, arid, jirigation .systems ~·e used to .. -.. '':': 'I 
--providenecessary:inoistute and nutriertt'ad,~itlt>n~· ' ' . '- . ,· :. ' ( ' '; . 

:~~~- ·. ' ' . ' . . . .. 
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Effectiveness·- 1.3iological,:treat:rnent of buried wast~s and _soils reduces the· toxi¢ity_ of 
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·_Bi~lc>~ical:tr~~t~ent w~uld most lik/el~ requir~ a 'treata:qility varian~~ unde~ 49 CFR · .. ' .. ·· · .. 1 
' '·268.44 to fueet applicable land :dispos~l restri~ctions (mRs).' In the revi~ed Natio~al -· __ ·-' '.- . ' 
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. 3.5~2-.Jri~sitti·!-~eatriient). · .. . .. ~ · .. · · · · · .. . · , , , .. -· · : -~ ., 
·3:5.2. fin-Situ BiolOgical Treatment ·: ·.. ' · · : · · .- . . - - . · I . i 
: besciiptio~- A description. of l.n-situ bi~logical treatiil'ent is pr~sented iii Sect~on}.4:3,; i:· · · . : · .. 

· · Eff0ctiveness • Refer to ~ction3A.3_)_. . . . 
1 

' •..• · ·. .< • I'' ,. : ~ ,. 
: I ' • • '~ • 

: ;;Implementabilitr· -'~ rliscu~serl: in·s~etion 3':4.j . .'t., ~he· co~c~~trations or co~tairu~a~ts in,.· _, ~- -~
_. _· -tJ!C? waste af.the Site--are.;too .high to use in-situ bi~logica! treatmep.t pf waste·> ,It .m~y be 

pos~ibh~ t_o· perform in-sitq_ treatment of .'some' of the contaminated soils· at .the Site .. ·_ 
. H~·~~v~r, the ·afte~atives. which in~lu·cte e·xca~atio~ ~d treatrrient 6f wast~ Jt the Site ·: 
. alsoin~lude ·dew~terlng asa part of the. altermiti~e. Once:·the Site is d~~atered: in-situ· 
biqlogic~l treat~~nt -~f son is .not.p6ssible~ The.·ali~·rnatives_ that a~e capaBle or.treadng· -

- the .. wast~.-iri-situ.are:also ~~pabie of tr~ating the-~oil in-situ:. ''fbe'refote, there isno.need ·:. 
' . ' . . . . . . '· . 

'to_co-ruiider,sep~ate tt~chnoiogies for tre_a~ihg_~aste and soil in=~itu; ... '. ' 

, , • • 1 I 

Cost- Refer. to Section 3.4.3. t. .-,-. :/. .. . ' 
. '· 

. \.· 

''·' . ,· 
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·- .·. 'r·· 

Screening Status - Bec~use of\he. irpplementability proble~ asso~i~te9 )Vith. the'A.ts 
Site, the in-:~ith ·biologicat' proc~s~ opti~n ·has not bee~ retained- for· alt~~na~ives. · 
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·_1, development anQ d~tailed -~_nalysis~ -- . · ·'-' " , .. ·: · ·:. 

·--·;··:····,··1·-_·· .. 
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· 3.5.2.2-In-SitU Vitrification ... · ,_ . _. . . - ··- .. 

. Description - A descfiption of ~~~situ· Vitrific~tion is 'i>resehted in Sediori z-:5,3~3'~ 
I... ' .· ' . ' . ,' ' I ' ~I ' ••· • ' . : I ' ) ' ,• ' •: '- !' '· ' 

~. 0 I . : . ,. . .. 
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Effectiveness 7 In-sitU vitrifit~tion. of buried waste and jot ·soil· ;educes the' toxicity of' . . I' .. 
-.·organic cont~~ants ,by d·~stroying_ .. th~m .. 'Off~ga5es ~esulting from ei~her ~apo~tion ~ .· · : _·: ~-~ . . , 

•' • '. l • I .• ' ' , ' \ • ' •' 
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.·or -incomplete- pyrolysis of 'organ!c :cqntamiriants would be. _rele~ed to·t:he itmospbere --

. ~nless a collecti~-ri bead a,n.d air.t~eatm~nt.syste~ ~~re proVide~i. · D~ta ge~erated. to da~e _ 
.. bas not c,ondusively refuted the. possibility 'that. vola~ilized. gase~- mig!ate away fr~Ip the . ·. 

-tr.e'at111~nt z~he ~rid ~.otenti~lly ~p~e~d cont~~nants toJo~e(depths. _Non-volatU~~a' 
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_-\~----·; .:_:_ ... <?~g~~ ~d ~ofg~~-~e:.hnmo~illze~_~th~n· t~~ r~s~W~g;gl~s.mat~; Accoi~:m::t~·-· ·_ ·-.,-_: <J 

;' ' · the-treatabilitY ~~trix pre_sented in·u.s._-EPA.-(Sepiember·.1988),.an <.>fthe chemica~-.:·· .: ... ;>q 

· ·-.1· .. ·:- ··. :-- ·: ~~~P.~:of_con~em ~<po~!!nti~Iy~ ~i~~bl~ ~~ in~~i.~ '1~~catio~ ..... _ -:":·_ .: ...... · · .. _ .-· .··. ·. :,1 

, ·. --~-; . ·: . • I.;;~I.!m~~ll!.Qittr - rri:s~ti. ~trifi.;..tio;~. has y~t to ~ d~~.\~i~i~d. ri~ ~;I ~cal~ :9;; ~d • ~' - •· .· .. • ..•. -l
1 

..:· _· .... ~,, ... ·:W~t~-~clea~ll-I>s~.~-T~.dat_e,Jts:al>p1~~aii~ri :at CERc~~s.ites'blli;))~e~-.liniit~d· to~_pilof: -:.: 

:_ ·. ·:~_ -·- ~:.> ··.§iu~i_es)n~ol~_ng-~pe tre~~!Dint .o~ inbce~'h.~r~?~s.an{ra~joact,iye ~~t_es<~P~e-~i th~:< ·. ;· . --~~ 

-:1; _;. __ ; · pilot .$tu~ies _iny.plved orgatii~:,co_nt~m!t:Iaf1t·lev_els· approachi!lg-thqse_·.at:t~~:-ACS Site.·:. _·. '.._.·". . ~ 

. -~ -t:.··'Vendoravailabilityforin-s~tti-vitrificatioi)'islimit~d.-· · .. · .. · '"~·· · ·:.·.·. -:·-.-~·- ... ·. · ... -, .. · . .l 

···: • . . ; ~ co~binaL :of~g~ iou:·~rnl~abilicy ~eSs than. ap~r~~a~e;y ;·X 1~5 em/SOc) and ' . . ...••. ·.. II 

. :~· .·_: ·· .. t~~-.P~~·~~~~e"ofgr6l.ln~~~t~r ~d b~rl~d -~~~-~a~- create fechnic~I· liqrltaiio~- t~. t~~~ ~- ... , _J •: 1 

. ·. .. : >.; prQces~~ .Ail'oJ,th~~e·condi!io~ eXist,af.th~ ACS sit~~- ~le~tric~sliorting_,may,be _(;ause_d:_.:·-··. >· . -. :··1 

.... :. .·; . _ ·.· by)he ~~n9~~tr~te~ preS,~:l!~~ of.hu.ried·d~ms .. 1n:sit\l·:vlt_rjfication.Wf11. \VP~k·with ~~~~ :-:- ·: .·-. ··: / 1 

.:I,:.:<, <' s~~t~~~te~ _soi~s; -~o~e~~r, .th~ -~a~~~--i~.the _so~l~ust- ~e .. eva!>07-~led.be~o.r~_' t~e: s~~,~~I·:, :: . ~ ._ ·. · .
1 

. '·: 1 • •... oegmto·melt If the SOil ffiOISW~C.lS·bemg recharged by~ aquifer, there·'ls aii additiOnal.·: , , '·· · ,:• .. 

. : ~- ·_-;·· · • ·. ._. · ~c()riOih1c. ifup~ei.:·: Sm(:~ high soil- pefrii~abi~ity_;and ·~at6r· table: cohditkn:ls.:~exis.t\t;th~: ~-:·<: _ ;:· . ;:_ : ... · -1 

' . . >·. ·-, ~-. ·. i\CS_,$ite~-~d~w~_teri~g and. ~apping_.ih~· area'·befor~ tr~~tment··~y -iri~situ.:vi~iiflcatio~ is_ I x· ~.; >. ·.,:~.- : __ •1 

_ ..... , -~- .. :. :~ .·.· : ··.< e~sen:tiat.·. Vit~~~-~d· so~r~~, ~reas wou~djnterf~~e··. wi~h :the pr~~e_n~:·.c~ro~·~4~~t~(~ow.-.. ~:.: ·_ ~ --. ~ '· . 1 

.··. _ -::·.: .. ·-patterns .. ··,:; . . -· _. :- . . . . ,· .. ·· .·:_:- ..... - ·: .... ··/' c , . ·_ .. , • 1 

:: .... :<· :· .·. · __ -~ -:''· '·.:· : :.''';' .. -.:- . .~. ·_, ,.,· ,· .. '. :.'. ''. ·,. '. ·. -. ; '~.. , .... ' ...... ·., __ . : .. ·<' ,·' :·. ·; .·' 1 

:~··I.<· ~ _: :. .: i:Ji~h org~:c ~qntamll1a11t .le~els -~orild· ca.~se. c.lp ove~lo~~ .~ripe-~ff-~~ tr~atme.nt ~is~ern~ .:· _, ~ d· •• , • < · -.:· 1 

i- • i ·. ·• ·Combustible,.VOC off.,.gas. emissions·.generated.ouring·a·.recent_.pilot study dms~d the~ ... ·- · 1 

,: I~ .-, ~--_ . :'· :·. :fib,¢f,gl~s ~it, emi~~~on· ?Pair~~ ~~o<t~?i~h is pte~entlY,_ .~~ploy~~· 't9 ~~~tch on_.fir~ ~I~_jd~',L.·, '· ... ) .: . .; 1 

· · -· · . . .. pPA, -~M~h 27, "1991). >A· pilot study- .wouid·be-requtred·_to detenrune th~ feastbthcy. of-.-.· ·-. _ ... _. 

· · .. -, : .. ·,·t[eating\he:.co~ta~~ailf.·rh~t~_pr~sent jn··the'. b~ned wa5~e ahd soils at th.e. ACS-~it~ ..... , _ .· .· .. ·· . , 1 

I· · ':- · •. ·.: using'.in~situ\ritrifi~atiQn. · Air:~nrissio~- MARs 'may_.apply_ to ·6ff~g~es ·.~mitt~d:by this:~ · . · ... · . ." · · 1 
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·" . principies·: .. Extractiqn wells are installed in. a grid patterp across ~he area(sfto.~be · :1: .. 
treated:- The surf~~~ is often capped ·in order .to prevent. short-circuiting and enhance the'. ;' 

·' .. · . _ radius ofi~uence of the ~extr~:ction: wei'Is~ · If the su~ace is capped~ the· e~ra.ctio~ ·'rells .. 
' __ could also s.erve as p~sive· ini'et ~ells in ord~r to proV:i~e a recharge_so~rcefor'de~ air ... ' 
. The .extractions :wells are' connected by a header systerri to. one. or more vacuum p~nnps 
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. Implementabilitj -..Vapor extraction is .a proven t~chnology· for the. treatment. of VOC-. · 
. . . . cont~minated. soil~: .Even tJ;wugh v~po.r _extractioir is p~teritially ~applicabl~ to· ~11-soil: 
··~ ' t cqnditio~ ~d. permeabiliti_e~, it is .the ~ost, eff~ctive ih ho~oge~~ous,,pe~eable $oil 

· condition5: -The'so_il conditionS at the.ACS Site.wouldappear .to be condu~ive-:to-~apor_ 
· ex.tt:action. ·.'Soil moisture. content _and·: depth ·to grou~dwater. ar~ ::also·.~ pote~tia} 
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· 3:6.2;5 In-Situ.·Fbcatio~ . . .·~ ~-
Description ":- A.'brief disc~ssion of in-situ fixation is present~d 'i~ -S~ct'ion 2~5:3:3 .. · : · · 
.Fixation metho-ds. are. designed to irirmobiliz~--- conianunan's and _ih~r~l:>Y i>r~~~nr ~heir··_ · 
further mlgrati6n by. ·leaching into tlie. water ph~se.- _ Mo}?ility is reduc;ed ~lirough_- ~he ·_ 
-bi~clillg of h~db~s· ·co~ti·tu~n~ ·into a ·solid ,mass with low p~~eability. ~d high ioriic ·. · 

• . . ' .. . v ' ~ • ! • ,., 

. ·bonding. aff~nity ~~at r,esists leachip.g .. Fixatio1,1 proces·ses inay he temen~ b~sed, . · 

-•I· 

' -.:. : · ·. ·pozz_ofanic-:based, .silicate-based,'·thermopl~stic~based· or -organie·p·olymer-ba·sed. · · ·'· 
,·· _ _.. ·c~m~nt, pozzoi~ltic::~andsili<:ate_-systems are·the·-inos·t .. pteyaleh.t ~t··th~:present.tim~.-- ···. 

--.-.· __ sp~epalaugertechnologi~sare-~sedto.iniXmaterial~i~tq~~oilin~situ .. :.- __ · · _ o_::·--·· :._ ... - :_. 
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_ Eff~·ctiveness ~ In-situ f~ation. j'mmobllizes contarrummts wi.thjn ·~·solid. mciss .. ~ccording_· · · · :· · , ·I :_ 
. : ', .· to :the treatability ~atrix pr~sented in u.s. EPA (S~ptember 1988),' ~norganic~'rriet_als are : ' I ' 

:_ . <amenable·'to in~situ fixati_on ... Ail of t:he_organic chemica·l·groups o'fconcerfi-,are . _--.: -._ ·,1 __ · __ '
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. ·.·potentia-lly· am~iiable. · ·Fixation te~hlliques ha~e .effectively iminobiiiz~d ·w~t.~. strearrts" .. . 

··_c~mtainillate_d ~th i_horganic 'D?et~s,and oilyslu_dgesfrOin petroch~micalritat}ufacturl~g . : ··.·, ' ·-I.' I 

:operatio-ns.' ~Its effectivenes~:~t i~ohilizing PCBs and the organi~·cheffiic~ groups of .. 

· '-concern at the Acs Site ha·s yet to be 'do~uniented ·thr~ugh :cas-e· studie~ and_SJTE 
P~ogram ~~m~nstrati~J?:S: - . - . · · . · . . --·_ ~- ·:: · .. · ·. . . , · · . . ·. · \' __ ·. ·_; .. . 1_.- .-
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. , . . -, Implementability ~ Jn .. situ ~ation-h¥ yet t,o be demo11Strat~d mi' full_ scale soil cleanups., _l • · · ' 1_. · 
. . ~ ~ .. · 'to' date, its. -~pplicai-ion ~i CERCLA' Si_tes h~s been lirlliteq to pilot s_tiidies. involVing ·· · · · · .·· 
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. :inorganic nietal~, :p_etmieum\vastes arid j>CBs .. F~atio~' ~s-· a :prove}i techn~lbgy :for . 
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... · _-· Impleriientability. ;. in~situ radio frequency has yet. to be 'demonsttated on pilot ·:or full . 
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-The process 'options associated With e~ch of .the' general response action' alt~rit~iives an;.' , __ . ' 
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-.-: -- · Pescription - Alternative IV is prirri~ui
ly a· groundwater pumping and; treatment_. 

-· '- _-- -· ~ appro ad~. · Groundwat.er pumpink .. would, be ·u~e.d ·to flus~. ~orit~mi
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 · -~ 
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. ·. - _' A. receni~tud
y complete(!' by Oak Ridge National Lab~ratorie
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ound~ater • · __ .:··-1-

--. ~ 'pump and :treat. ~ystems. ·:The 'ORNL ·stud},- (Envfronnie
~tal Scie~ce 

and T~chno~ogy~.
 . . ' 

- -. ·· .. o'ctober_l999) and U.S. E~A.report b
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llln>·.objectives.-at h

azardous_- - ' · · ·. -

. -. . . 
. . -

-

. . .. -
- ' - /'· 

waste shes. .: - _ _ · · - - ·-
' · · · - · · · · 

- ' ___ --: I 

·,' .. 

). ~ ' 

l, _·, 

. ' . . ( ~ .. ~ 

:' ' 
. •, 

-~. •- Screeriing- Sta'tus ·.: .Because of ~he _high lev~ls of. co~t~n~tS 
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· · · ·, -~quifei(als
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Sit~,' gro.unqwater pu~pand- -~

~reat technologies would not b-e .effective atremedi~tfn
g -th~ Sit~-i~_ a

n accept~bl~ _ 

. timefram:e withoutpefforrni'ng ~oncurr~m-sou
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. 'Alternati~e 
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· Description --AI~e111ati
ve Virivolves treating ~e soils, .buried. waste and groundw;iter.iil- . 
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: DETAILED'ANALYSIS·OF-ALTERNATIVES ·- · 
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·' .· .. ,, .. ,. 

,~ '' • ' ' - "' I '.>;·. 

I·' . 

··I·:····. <4-;lAp~ro'~ch:t~Det~ii~dAn~lysi~.-· . :;· · ·· '· · ' · ·, .. .": . : , .. >__ .. .. 

'I ' ~i~1~~~e~:~::r~~de~~d· ani;;is ~e~~ S~IeCted.~ secti~n n, inis Sectici~ pres~d~ · .· · ··. · . · . , ··· 
... ·_( - _ -site ~pecifi~ descrlptiqllS and: a:~-etail~~ :an.~iysi~:6rthe·:ryrrt~dhil actibpaltern'~dve~-wliich -·'- --· · ·-· 

,- ·.1: -' .' ·,.'~ere ret~lii~'d-dmfug'-,the 'prdirrili:ta~~c~eeni~g_prcic~s·s . .- ·_ s'ection-.4~2 Pf~Se~ts the- Pi.ne·_·_.:_ ._- -' ·. 
· · -· ·,- · ·evai~,atiqp -~teria ·used ta;·p~r£6~ the d~taiie'ci a!ialys;is rir ~llt~inati~e~; __ an-d.-s·e~~io~· 4.3_ ·_ · .' ·. · ·_· 

1 

·-~·-, ·and-_4.4, consist· of. th¢ evaluatiop. and presentation· of information fdF each· altermitjVe :··· ·.. . -·. ·.·· 
I ._.· '. • • -:. t'elevant. to :th.e sel~¢ti~~ of;~ Sitb re~~dy; 1J1is 'ap~r6adi' to. _analyiing:-'altemati~es .will .. ·._ . .. ' ; ' ' 

1
-: · ·_: ·: _ ~~~vi?~ -s~-~~erit _.iiuoi"Illati~ri ~~ a:de~~-~t~~Y -~~{npar~- .~lt~~-atives, s_ .~1~~·(~~-- · ~P;pr(Jp~at~--. ·_.: ·._ ... __ . 

- . '.' ,_:-·,Site relll~dx .. and_. demonstrate_ ~atlsf~c~IOn·:of -the-.-Cow:prehenSIV.e" ;EnyirQ_J?-ffiellta~ ·: -~- •.. 
• ·_. , : , ,r ::Re~pqnse,- Compensati(>'n and: Liability-Act (CERCLA) re·me~y selettio~ requir~ments·. __ ... -· ~-- . . 

1._.:1 in;tpe:·~e~-o~d of D~dsion .. ·-~:.~~e.i~_~t:ia~ ~Itern~t~v~s:?i~c~s~e_d:_:involve.~on~~it:rm~n(. -: _:, _ -_.: . .-_--
remedies, whlle:the ·later alte_rnauves Illvolve_treatment.remedies. Tqe .referenc~s·u~ed . . . :· 

: _:··-.:~-, __ . : _ '.i~:seciion ~;o\o ev~hzate·pro~~ss optio'ns~and_~evetop-~q~t-estimates_~a,re·pr~se~t~d in the· .. · , . . . __ 
. - qibiio~aphy. in j\ppen~ix·n; :- · · · · · · · · · · · · · · · ·· ·: · · · · · · ,.. .-. · , · .· 

'---~· ... -·._._.·--· ... __ .. ·_,·,· ··.-,-,·.·, .·.· t.· ··'":··· .._-: ._·.·, ... -.··._ .. ··-:. 

: ~- ., .. ::' · :,-:·; ~arlo~-~ ~ndepe~d~n~: :~~~r.~6diu·ll1-~p~~i;ic.-p-rot~~s ~ptio~~ ~hich ~re,~pplica,hle,··~o- m6re·.· · .- · · ... 
·.- . than-'o'ne of thefinal-~lternatives were retaiqed· (or detailed ari"alysi,s. :·Detailed analy.ses. -- , · .~: · ~-

-~- . . . bfthese in'de~pelid~~{an~'niedium:.s~pecific p~o-~es~ optiohs ·a~e presenie'oi'n.'se~tipn-·4.3, ' '- ._·, ... 
·.' ... ·.-~hic.i( are' 's¢p~at~ ftOlll til~- detailed. analyses. ~f -~l~einat~yes 'p~esertted- :i!l 'Se~ti~n~ 4.4 .. : ... .-:-; -·

1 
· . Independent· and mediu·in~-spe~ific process -options disc'ussed ·in S~cti~n 4.3 · includ~ ·· .. _ . ,· . · 

'-,~ . '·grati'nctwa:-ter· ex'traction/colle~ti~n,' g~oundwat'er vertf~at'barrie~s; tre~t~d wate:r 
7 

.••. _- '. _-. 

I ._ · ~-· : :··-:,.:discharge~ bun~d- w~·{e. and soitac~~ss tesiricti~msa~d co~t~i~e~_t; :-~otin9~~te.r __ :and--: ·. --~~- _ , ',· ,, --

. '1·.:·. :·· . · ~_ur,face·w~;~~r ~e~I?-edia~ t~cn~oio~~s~ therm~C~re~tinent-()f_buried ~as~~:and·soiis·~"~n~· ~:.- .. ~-'·. :· ... __ · 
,-.• ·:·. _: ·:' '' '· ,·biologi~al treatment' of buried\yaste and soils.:. Qllly pqtehtially relev'ant·crjteria used to.. . . -:·· :.~-. 

1:-_-~-- ~- ::_"~. d~~~ren,~i~te t~e- pr?c~~s ~pti~ns:ii~cluded i_~ ~~r.e tha~ ~n6 ~l~eni~ti~-e-~-~~~·;ad~res~~~r'in _ _ . " ,·, -. 
-.·:. · _· ... the detazled ~a1ys_~s pf mdependent (!.nd medm~-spec1fi~·proc~ss optiOns~ Cnt~na.ne;>t' ·. . ·· -· · 
_: ·-I· ·_ .· . ' -' _: ad~res~ed i~- the __ det~ied ~ ana~y~es o{indepe~de~i ;ind medi~-~-spe~i~c pJ;o~~ss op,tfons. . . 
. ' :' are'indudeg in cthe 'detailed analyses of applicable alternatives. . . . ' '' ' .. . ... ' . ' . ' ,> 

~·· .··.It •. ·:,' ·~~, :~·: ··,·;,·· '~ ,' '·.·,, .. :~ •. ·.'·,: ..;:·:·· :··· ,'• • J , '·, ;• ' ' '.• ; ' ' , I .',, 
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· (1~2 Paramete-rs Used in the Det~iled Aflalysis- .· · ~-• '· ·: . . 
·. . , - . . ' ' . . ' • ,. ' I 

· Based on re~mlts of the Baseline Risk Assessment (BRA) p~rformed durfng the RI, · . . ... 
. ' I - • . J - ' • • 

. primary chemicals. of concern were. establis~ed for each area a~d ~meqium at the ACS . _ : 
· · ·.· , .. ~ .Site. (Table~ 4~1 'thr~ugh 4-6) .. The contaminants of con~em ·a~ e. presented· iii this .chapter:-·: .. 

·solely. for th~purpose ofev~uatiqgthe r~lati:V~-effectiveness ·of.the .various.techriologi~~- · · · 

I f~r tre~ting these cont~mirtants.or .fo( evaluatil}g potentiai ~reatrile~t int~rferences . 
. :caused by .the. contaminartts 'Of concern, · Sinrll:irly, the. concentratio~· of the co~taminant~ .• 

·; pres~~ted. b~low are s.ole'iy for the purpose of.deterini~ng cost esti.rriates-ln·ord~r-to· 
. co~pare t~e t~lative -~~~ts of th~ tech.nolbgh!s, The .listing of ·a: compohnd .-a~-~ .. 

. · · coiltaminan~ of concern in this ·chapter does. not i~ply that the compound .needs to be . 
.- ··re~~-oiated. . .· . .. · · ... · · · . , · . ·· . ' 
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(:h~inlcai grbupiri~s and. ta~get. co~p9u11ds_Jrm;n-each groupin'g·were··~sta.blished in : . · · 
. Section 3.1.2. In order to. fa<;ilitate. the detailed analysis and.·. desigrt · calCulations; :these •. 

.: .. I 
. ·····I·· . shemical.grqupings. and targ~t compounds have ~so been retai~ed inS~ction 4~0 of the .. 

FS. MiniminJJ and maximum concentratioiJ.S by chemical ·grouping were ·established for · · - . 
eacb.area and me'pi!Jm for u~e .'in design calculatimis and· cost~sthnates. . · ·:: ., .· .. . i .·. • . 
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.. Groundwater lninimum· ·and mruamum d~sign doricen'trations ·wer·e established based on· . 
,• ~groundwater/ data for mo~it~ring wells .MW-3, ·MW-16, MW-5, and ·M:w-.6 (i.e., ' 

. . ·. monitoring wells lo~ated:within th~ proposed· ~ea to be dewat~red\ · D~ta from MW-3 .· :· -
. ··and MW-16,:'which are ~oc~ted down'gradient or' the Ori'- an~ ~ff.,Site· areas,. ~ere·:. ; . 

. - ' averaged iri order .to. e~tablish potential- nirucimum g~ou~dw~te~ design c~ntaminant .. · ... · 

· lev~ls. ·· D~i~ f!om MW~3;: M~-16, _MW:-5 anq Mw-6, whfch also in-clude up~adieni: .·_·: · 
lqcatio~s, were a~entg~d. in order: to _es~~blish P,O~ential mi'rumuiri groundwat~r desi~ .. ·' 

_. ,. . - . ·.·· ,. ... . . - . . ' _, ... · 

contaminant levels. ·Pote~tial .minimum and.. ma:xiinum .groundwater design 
·. concentrations by chemicalgro~ping ar~ ~reserited .in 'f~ble 4~7 .. Cal¢Il.ate~r exJ>oi~re 

: _ . levels from ,the BRA are al~o prese~ted in Tabl~A-7. The BRA ~xposur~ .levels ~·e ~ -.. 
· ~ ·statistical ·represeiitation of all ·of the data: collected at the Site. Potential. inaxi.muni _ ', 

.· groundwater. d~sigri c<mcen~ratioqs. we~e ,used, where 'applicable,. fn· d~sign c~l~lations '·-·~ . 
and preparation of th'eprimary co~t estimate. for ~ach alte~ative~_ .· · ·' · ; - ·. ' ' · · .· ... 
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· .•••. ' •·. · 'OUi:uia!~d i!~o~~r;l~veiS fro in tb;JIRA "'ere tisecj to esiabfub poientiiu ci~um soil ·· .· . · · .. · .· 

:.. . _.:_ ' · · d~sig~ · ~oncentr~ti~ns.: · Pote.ntiat' nrlclm~m. soi( desi~ :conce~tratio~· w~-r:e: ~stablished:· · 

.. ··I·:.,· . ··by cal_cuiatirig_we~ghte~ ~th~ea~:2:verages torindividual·c~nt~~ants,b~_ed-?P·~-~aii9. <.; ·. ·-·· · 

.... · .· .. . ·of the. 11:um~erof_4~te~ts !o ·.the:t<?tal.rium~~r 9f spil ~~mp~e.s· c~llect¢d:fro~ ~a.ch.-_area., · .. : ··· 

I ... ·-. Tab'le·s· 4-:8 .through. 4~12 present poteiHhil ·minimu:m' and ·m:axirnmn·. sciil dMign ·· · · . 

. ·. ·., ;~~nceptrations by:,chenrltai gro~ping,for·.eachare_a:t An ex~~ple b~·.ih~. (;~l~l.atim(used' ,··. -_, .. 

.. . . ' ·.In deten'ilining the .. 'o/eighted average ~oil cop_c~ntr~tio~ is ·p.r~sent~cf a.s an_'Adaendu.m tq ... 

·- 'I'· .'. ·.:. Table' 4.~8. 'fotej}tial•mirtimuni·sqil design' cori~eninitipns wdre used~. where ~ppiical)le,.i~·: .·· . ' . ; 

. . . . . . .; 'd~si~ cal~latio~ "and ... prepp~ti.ori.o{. ~Qe. P,n~~~'Y cos~ .. -estim~te f~r ~ach, ~itern~t.iv~~.' :' 7' . ; .. ~ ': . { . 
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. ~ , · . ··. Cheriricaf.gro.upings· for TICs established. ih. :the'·BRA were used in the ca1culation 'of · ... · ·, 

··.·I":_:_ ::·:· >gr_~~n.~~at'e~· and_ sqii·de.si'gn ~:~~ce~~rations.' Che:mica~ g~~~pi:rigsjor'rics w·e,.r~ . · 

. :· -~ _·. ·· . -incqrporate~ irito pre,vious1y .establiSh,eQ .che~cal .groups fqr t}:te· FS based olj ch~~micS:I ~ . ·>- . ~ .. -

, . ' .. similad.ti~s. ·.Table. 4-13 shows· the placemept of J1C~; i~to chemi~al gr~upings for. . .. .. , ' ~. 

:' I·. . . : ·:'~' .·.· incgrJ>?r~tim(,i~to ·.ihe ·f,S~.: Cal~~~~t~d. e~po~ur~ ; l~ve.ls .. from;. t~·~ 'B~A::·:ror .. each nc . : .: ') : .: : · ... : . '. ~: . ' 

: · > · ·chemfcal ·grouping·were treate'd as ~oitst~nts and used ~ri. the .calculation of ·b,~th: · · ,, · ·:. ,· 
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A fotal· VOC ~eve~ of ·lO parts ·p·ex: rilillion. (ppm) was !he .. criteqa·used to delineate areas··· · ·. · · · · 

. 'I.: . . '··. 'and .depths, to be irtcl~ded in :the calrulatiqn of. the. soil. voiurD:e re.quirlng tr.eatinent for : . : . · ... 

. · .. '. : -. ' :the purpose ~fevaluati;g'soil ~reatmerit.pioc~ss ~ptions. This d~l.irie~tion w~··bas'ed on .... "· . ' 

-_.;:1··,:'. '. ::, .. :.t·o·tal.YQ¢.s·~~nly.sin~~_'da~a)rom tbe·t~I.s~ows··.~.dire~( correlatio~ .. ~.~tweeri ~h~ .-. . . 

. . · ... · · concentrat1o~ of VOCs. and' SVOCs .. detected· m the sour:ce areas~ A 10 ppm tot~l'VOC. '. 
·.' .~·· ·: · .. ·, 

. ' ~ '; . :: ' : level was ¥sed. as th~ 'criteria ·for' soil:v.;>ltime delinea\~(in since' itericonipass.es: ·a:u 'of. til.~" . . " 

-1. , .:., . ' ·:·source ar.eas ·~bere-'.~leva~t!d ~ont,.arn~na~t·conc~~tr~ti~ns_ ~~~e ·d.eiec_ff!d,'.and .. wa;s .. ·; ,· ; .. 1_ • 

--. · · , ·.~ .. co11Sider~d to ~e at:t: appropriate lev~l (or 'the S1Jcc~ssful implementation of soil treafment · ·: .. · .·: 

1 · · · . ,. p~ocess op.tions retaine<J for ·cietailed ~~hlysi.~: · A uniform d¢pth· o .. f \~qc~co~talninated ~ ' · .. 

• •. -· .' I soil pr.esence ·using· s1:1rface. areas·depicted in Figure. 4:z. wa~ "not·a.ss·u.~ed)n the:.· ,· -. ~· · . 

: . · . : .(.iliu~at~on of,vqlume~ 1]1~ .'depth' requifi.qg treatment for, eaCP' Cf(lSS~S~_ction<il. ~ea was ·:· . . · ·. . . : :'- ··. ·. . ·, 

. :" . c;tssuroe·d tQ ~((the' maximum. depth :mee'd'ng. the .crit'eiia .outlined above based: on'. . .,-' ... . . ' · . 

. · ·, · .. : ·:·:.sampiing i~te~als used during. the ln . .-: .·cross~se~tio~~ldrawings d~li~eatjng'd~fitied .. .-:· <· · .. : <., 

. · ' ·. area5. ofVOC:>~ontamiiuited· s~ils vi~uld have,to be pr:epar¢d during 'the final desigri.. :. · ',. : ... ·. . . ~ .. 
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.- ·I : . At th~ request of·th~ U.S .. EPA, .ani attempt wa5 _made to delineate. at~as where, ~vod _ . 
- conc{mtratio~s in soils ··currently ·exceed acceptable risk lev"els in the RI for:- potential :· 
· future site use -sceriarios. -The ptirpose.<ithe deiineittibri·wa5.to d.ete.rmine the a~ditionill ·. . :1· 

' . soii "volume that woui'd" -have to be removed in order io· mee:t acceptable risk l~vels: for . 
' potential.fu;ture site 'u_se scemirios "invo~ving alternatives.tisi~g soi_l _t~eatrilen~ pro~~~s ·. -. . '··l·· 

optiop5.that aie m,ore effe~tive:at removing VOCS than SVOCs~ It is-rioted that th_e only 
··exposu-re ·scepario that pr¢sents ·a concern-is potenti-al direct.contact- ~th c9nt~nated · · · 

·_ soils.:that may l;>e -excavated irl' th~_funire: Groundw~tei exposure would riot b~ a_concem .. _ -1'- ·1 

.l?ecause the- SVOC ~ontarii:umts have riot migrated sigllificantly to ~QU~dW3;ter. Difect .·. . ' I 

. . 

·. ·. -.~~-
- ' .· ··_:\ .. 
·.,. ·, ' ' 

contact with. COntaminated surface soils would be prevented_by proyidfng_·a soil Cd~er.
'·Results' of 't:qe _evaluat"ion show.ed that areas an4 depths of SVOC concentrations . 
currently in' excess of ~cceptable he~tll. risk level~- for poteilti~il' fu~;e. site" use '_scenarios .. 
encompass the entire soil volume gelin~ated by the criteria-of lOppm total VOC level~. ___ ·._ · · '. ·,1_, 

. It- is noted that !he majority· of. samples. colleCted .fi:olil :the-On-Site Corttainment Area· . . ·· -

were" riot analyzed· for SVOCs.: :Becaus~ the concentratioilS.,of sv:ocs can:'be ~orrelated ·. . '• .. -1·" 
_to VOCs in samples collected from other source ar~as~ SVOC concentrations-iitthe On-· 
:Site. Containment Area are expected, to be in ~xc_ess of acceptable risk 1e"{els for_ future · 
sit~ use scenarios. _, -~ . :.> __ -- .- . . · , _ · -. · 1 

,1··. . -~ 

.. -All of the treatment· technologies .that ar~ b~ing,co~ideted would tr~at 'some -svoc~{_to. 
· ·so.nie ·degree. 1berefore, it is· :not. possible to pi: edict what' the c~eulated risk levels f~t- . 
-i~d-ividual SVOCs -would be- in the site soiis after treatment.. If it' :is .assumed th~tno, ..... 
SVOCs would, be removed. with the VOCs, then the volume of soil that woUld ·have to be . · 
.reni~ved in ~rder ·to··~·ie~t ·ac_ceptable SVOC risk levels· for ftitute· ~fte use: scenarios 

. -would essentially be equal to the entire. s~ii" volum~ usillg the above-~entioned criteria~ , . · 
Sine~ Alt6rnatives 7.and ·a involve :the -r~moval of the ·entire soif volume ·-for ~b~ve- · · · 
gro~nci_.treatment using pr~ces~ ·optionscapabie.Oftreatingboth 'vocs and SVOCs, the· 

. .delineation of svoc concentratiqrts :in excess of currently·accept~ble risk levels .for ' . ' 
.. · futur~ site· use scertarios was not presented in the FS. Alternatives 2, 3; 4, 5, aml-'6would ~. -. 
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· leave. some voium:e of SVOCs in the·. g;ou11d after tr~at~enfofV.OCs.·· ·- · -. -. :. . · -·_ . · 
' ' • ~· • • ' ' ' • • ., • f . ' -. -

. 4.1.3 Criteria De'finitions , 
The detailed evaluatim1 process u~-~d ui. this :feasibilitY' Study- VIas· dev~loped. ~n the basis· . 

_ of the ,-U.S. EPA Interim Finai :''Guidaric~ for Conducting' Reriiedhir inve.stigatiom and_. 
·.· _·_.:Fe_asibility Studies u'nder:CER..CLA;' (Oct~ber,:19S8); l;be Thtt~nm Finai:Guid~~e wru;· 
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. T_his critetiqn: gives an. a~sessm~nt of· whether each alt-ernative 'provides ad~qu~te ' ...• : . 
~ . . · p~ot,ecti(m of·hu

1
man' he~lt~· and the ·e.nvi~o~ent_:· Th~ ov~_ralL~se1ssm~nft~~s::fmo . .· '::1, ·! 

account the assessments conduct~d under all otver evaluation criteria; espedally long.: ., . 
-~d· sh9it-term efiecii~eness~aitd. compli~ce ~th MARs. The assessme'nf <i o~eran : .. ~----·· · 

· , .-.· .. prptecti~n · ~hould f~cu~.· on whether an ·~lternative a<;hi~Ves adeq~ate. protecti~~ ·and · . 
. ' . ' de~crib.e how site· risks are ~educed,. controlleq 0~ e~itci!iated':by the)inple~entation of .: .1 .. ·.· ·. 

that alternative. · . . · · · · ·. · · 1 . 
·"· . . 

. . ·. 
·.;1:_· · ... '• 

Compliance with ARARs. .. , .. .· . '· . 
.. ·.This 'c~iterion is ~se{j to determine'how.each, remedial,alter~atiye co-~plies with . 
. · .~ applic~ble or relevant ~nd (lppr~piiate ':Feder'al a~d State.'Requir~~~nt~ (~s), as . I 

·. _: defined in CERCLA S_ection 121(d);·. The thre~: geile~ai c~~egories 6f.AA~Rs .. a.re. ··· .· .. ·· · 
. . . ·chefi?.ical~, -location~. and action-:specific. ·se.ciio~ 3;i describes the_prqcess us_ed to · 
· ... -perf or~ the ARMs evaluation and initially i4eiitifies po;tential MARs .ror the site. . . , ·I, . 

.. · Th~ potential ARARsfor the ACS Site a~e listed iri Tah~~s 3-:~,:3~3. and 3~4;· ·. -" . . .. ·,· ,. . ,-·. 

'/ 

·.:. 

LOng-Terin Effectiv¢~ess and P~rmanence' . ' . . - . ;. . . ' ; 

This cdterio~ .a'ddresses -~he· extent· of :resid~~l ~isk. rema~ni~g at·. the ·site· after the 
remedial objectives have· been met The following' factors are ~ddressed by. this ciiterion::, :· .. 

. ' " . . . ·' . ,· . . . : . . 

'' 

,. · Mag'nitu~e .'of t~t_al residual. risk: , this· f~ctor as~~sses the Jorig-·i~rrri :ri~k -
associat'ed with exposure to treatment residuals and untreated residual'. 
c.ontamination. · · · · 

. ,. . . ..... ~ 

. A.d~qllacy and . suitabilitY of c~ntrols:_. this ~a~tor ·addresse~ the . type a~d- degr~e:_ 
' o_f-1(>ng-~erm management,. monitoring; and oper.a:tion and. in,aintenan:c~ 
' functions, that must b,e performed. This ,factor also aqdresse·s. the .. ability' of. 

technologies to m_eet. ~he:req~ired )>roc~ess' efficiep.cies or·performa~ce. 
'specifications. ·. . , ,. · · . · . · · ·. · · . . .. · ,- . · .. ·. · .. . 

. . . '. . ' .. ~. ·. . - . 

· 'Reihtbfiity of controls •ove~ tim~.: . this .dem_eq~ ·~sse_sses.'the._adequ~cy .ailq··~ .. ,· 
suitability of controls, )f any, that _are risep to mamige treatment residuals. <)r 
untrea t~d. wastes .. that r~main:, on-Site. :It. mcludes .the assessment. of pdteniial 
eXposure aitd-the associated risks should the r~I;IIedi~ll.action ~eed r~placement.· _.· 
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Potenthil environrrie'ntal·impact~; ·this factor- ad<ifesses the poteritial·adyeise, 
. -effects 011' the enVironment. resulting fq)in the impleineritatlon of an alternative', 

,.- ·- --~a:-. 

. and the effectiveness and· reliabilitY :of measures that may be taken to init~gate. 
the adverse effects~ · · · - · -· · · 

. . : ~ . . 

r _. 

. \ .:-_ 

:1"·' 
•,' . 

. time- u~til pro~ectio~· is achie~ed: this 'factor 'mcludes an estimate .of the ti~e: . 
required- to achieve remedial obje.ctives on-She~ _ . : _, 

·,-- i. I •, ' • ·'i-

.I ·-1 

.;' . 
. J • ·' J ' 

-Implementability - -. . ' . . 
. . - . ,· - . .. . . . ~ . ' ' . . ' \. 

' The implenient~bility Criterion addresses the technical and .-admirustrative feasibility of. ·-
·-. ··'1·-:·· 
. ' 

impleme~ting an ahefn:ativ~, as well as -~he ~vailability of ~elvices_ a_nd ~ate rials 'r-equir~d-
-for its-implementation. Th~Joilowing factors are' an~iyzed: by. this crite-rion': :·' ' :. ' . . ' ·_ 

:· ' . 

1 ' • 1 - ' ' ' ~ 1 • I , , • ' 

,. . . . : . . 
~ ' . 

_. · ·Technical feasibility: .this fact~r addresses the ,diffi~ulties an_d unkpqwns _. 
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·A. soil-bentonite slurry wall· system :is under consideration fqr the Site-as. described in ··:- _._, ,1' --_ 

--· .. · .. ·. ·. .: 
. '•, . 

' '. I. Section 3.3.2. 'Sluiry walis 'ar,e: being co,~idered' as a p~ 'of cont~irunent ~ltematives~ as 
.· -,-well as ari aid ingro:undwa.ter_-de~atering; Refer to Section 3;3.3-for~.corripanson ofSite 

--.-dewatering' ·p~mptng rat·e~'based ?n prd_inti~ary_groundwat~r. inodeli~g both With and· .. ·~·--
. without- use·of a slurry wan. A slurry wali system can ·also._ be· used to .prevent d~wateririg · . , 
··_of~th~ s~rroudding wetland~·· during groundwater e~raction 'ac~i\ri~ies~-- The '·slurry wall ' ,- ·1, ·.' 

approaches sh~wn ~n Figure 3:za ami figure 3-ibare'tmde~-t_orisid~ra-tion for brith · -.; - -
.- contai,D.ment. and. dewatering altefuatives .. I.n_lieu o( a-slurry ~~~ll'system, ID-o~ndwaie~ -- __ ·
. extra~timi' wells or pipe' and' me.dia drainS c'ould be placed 'downgradierit. ~f the ACS ·Site' '.
to·se~e ~-the- method oL~ff~Site coritaiiunerit of co.rit~min~i.s rci~a~i~g off.s~tei~·the -"., 
groupdwate:r. A ~os't)benefit analysiS for .use ,o{ a slurry wall system ,.to reduce·· . 
:g~ouridwat~r-pumping rates for alte~ati~es invoi\Tii1gSit~ d¢VIat~ring ~ould-have:to'b~ · , . -
'perfof1I1ed during the: design phase. _. .. 

'I ,I 
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_ · Long-Terin Eff~ctiven.ess ·and -Permanence ·. : . _ . . , . . ,. ·. _ _ _ 
. '·._.A- 'slurry wall_ utili~ed for _coritai~~nt-.will. g"ready reduce the flow of cont~iitin~ted, .• 

_. - · . grouJ).dWaterqff-Sit~-as descril)~~fin S~ctio~ 3.3.2. ·t.ong~_term m~nitori~g 6r a.· slurry walL · 
is--simply conducted-by measuring wound~ater level~ from ~ide and 01Jt~ide-~he wall.':A. : -
-s· year ·review v{ould be .appropriate to confirm th~ cbntainm~nt provided.' LOng~terin · · · -

- effectiveness ~~d permanence does not apply for. a slurry wall.utiliz~q simiHy to :rud 
t I • • • \ ~ 0 
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. ' . · I ·~The, implemeritabilio/ issties as'sociat,ed With. slurry ~ails·. ar~ described _in se'c~ion 3.3.2. ·~. ~' ,; ' :, ' 

T?e choi~e of sluriy wall option is, d~pendant on th~ intend~d purpo-~e (i.e.~ contai~enr . - · ._ .. I .· : 
oi-· dewatering), as well as the, coilSequence.sofremo\ring and .possibly replacing the .. I 

·. railroad traCks b~~een the ~C:S'fa~ilily and 'the ~ff-Site ar~as. :he fe~sibility of> · .•..• 
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· Phase· Iii s~mpling. was performed ·as-~ part of 'the RI in order :to. ·defiri~' the eXt~nt ··of·_ 
. impacf to .the lower' ·aquif~r. It ~j:>pe~~- tliat' the)ower.'aquifet m~y be irilpacted by 19w · ·,· .. 

-levels of organics (prinia~ily chloroethane a~d his (2-c~lorqethyl) ether):. If it is< . 
, ·detefrined that the-risk-·levels ass~dated -~th these levels~of'co~trurunation.jn the-lower ,-

-aquifer·warrar1t ~e~edia,l a~tiori, groi;rtd~ater ·mod~ling ,~(I. pump testing. \VortiQ; have· to· .. 

·~> 

·I 
·1--

1:· 
~-I 

· .... ··I·· 
.. be. perfmmed:~n ·order -to·desi~ the·l~Wer aquifer ertraction.syst~m_:~nd determine the / . 

, ~ increase in th~ groun~Warer Jl)'m~ing nit e. < , ' < . . · ·· · I 
Siflce: the- 200 gp~- gropnd~a;ter pumping .rate. established to d_e~ater the· Sit~ wltho~t· ~ · .. , 

· sl~rry wall syste~ is only required for th~ ·first f~w, ~orl.!h~ of op~ration, exc~ss c~p~city. . : -I~·_: 
w,ill· then e~st within the treatment sys~em.: Bas~d ort. P!.elini!n~r,y-grmmdwater.inodeling · · 
-results (r_efer to Section 3.3.3), appr6ximately 80 gpm·would be'r~quired. to keep the Site.' 
dewatered dllririg.source' treat~ent activities and an. additiollal:lo gpm 'toc<;mtain o_ff.; .· 
Site groundwater rnigr~tionto"the-northwest of the.ACS Site (refer to Supplement 'to·- . -
Appendix A). --Initia.l .riodeling suggests that· a 'lower aqWfer extraction system ~ould add · >' 

· · approrimately100 gpm'to th.e pumpi~g r~te. ·. · . . . . · · 
. •:' ' ·. . .. ·~·. ' :- ··. ' . . 

·-_a· 

I· I 

. · · ·;Two options f~r incorjJorating lower. aquifer extr~ction · i~to 'the:: gr<ni_~dwater' jmmpmg· . 
~ .· - an~ treat~ent sys~em ind~de: '_ · ': :_ ·. · ·. · ·· · · · - · .. .- · · · · · c : · · , · 

.· .. ,1. 

. . . ' . 

·design of th~g;~ui1dw~tettreatrile~t-s~st~Ih f~r300gpm ~ith·~cmm1encen{ent~~f- .'. 
. ' . lower aquifer: extraction at the 'beginning of source treatment·activities; or '. ·_: 

. . ' - . ' . -~ . "' :' . "' ~- ' . . . . . . . . . . . . . ' '.. . ~ . . . 

· .... _ .. 

. ·design of the groundwater ·treatnient system.' fo~200 ,gpm with. ~dmmenc~.t:nent of 
· .·lower ·aquife-r e·~trac~ion at the cqmpletion of. source treatment- a¢tiVities. · - -

. ' . . . .: . . · . . . - . . . ' . . . . . ' . . ·., ' ·,' 

I 
· .. I 

I 
. B~ed.~ri~the. I>h.;s~ -nllbwe·r· aq~ifer s~pling results, _·there~~does;no~-:.appe~ tobe~a. .-.··_1·_-_,,·-, 

-'major breach in the_·clay confining layer between .the upper and·lower ~quifers.·' . ,-

. _Groundwater ~0~-~n. th~.·low.er aq~~er ~s ~rom s~uth.t9n_orth acr~ss,the -~i~e; ·_ vocs'.' :_,._··-:I' 
· were detected m a smgle on-Site momtonng well (MW.-09) located downgradtent of the . _ · · 
.·_.spiirce ~re~s.- Monitoring ~e~lslocatedfurther downgradie,~t_of.MW~09 wer~not·- '._~_ .-· --. 

1 

_·: i~pacted: _A~di~~onal sampiing.of~h_e -lo~e~ aqhifer'within the .. s~urce a~-~as_is ~~C:_•- ·· __ · ··1 _-! 

prop~sed at_ thi~ time because of_ -the potenti_al' to crt:7ate a breach 1h the clay confining : 
.. layerbydrilling'through'ii'..-. ·.:.· ·-_-. : .-. ·, _ -·_, . -_.. :.· ' · · 
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r • •• • • • .; '• ,'. • ' ' - • I • I ' • • J '' • ' • • / •:' • 

••. ··•·· ' ; • ]n~ \'ti~·~e~~cted in ~-09 i~dllded ctiloro~tb~ne ~ndbis (~~chlq~~e;h~l) ~th~r. >. . . · .. , ... •, 
'_·: ·. ,'-. ·. · · - ~·ecause 'of their'· relatively high solubilities in ~ater ·and· low soil adsorption. 'toefficieljts, · · _· . · · ·~ · · 

• "'. ( '. ' • .t ' t , , 'I I . ·1 _. . · _ .. ·, chloroe_th~~-~d bis .. ~2-ch~or?et?yl)-~t~er ~~e th_e:_~?s:t ni~bile_ ~f_ ~h~ yoc~· .. dete~ted. a~-,.·:· .. _· ..... · _. · _
.' · · · · · · -· -~he ACS Site .. _ Chl~roet,hane! IS a biological degradatio~ p_rq9uat. of ~he ~eductive. , . · 

·.1 . _ _- · .· . __ deha~bge~atio~ ·pf~_chlq_iin~teq, ~th~ne~. (i~~lu~i~g- 0n!l_-chl.oride):: -~~- ~res~nce·_ ~~~.ow. _ · .. _: :-. · · -~ _·.: .. :-
. . - lev~ls of o~y mobile VOCs; on~ of which-Is a potential degr,adatiOn: product, at a. smgle.. . . :· · ... 

··· . . -· : ,mortitorin.· g:w~ll--woUJ.d "iridicate···tftat·a.majo~:breac~ 'in-:the clay. ·cortfi~ng: lay~t ~etwe.eri .. . -... -. ·- ··.· .. 
.. 1... · .:_ t~e-tlppet·:~~diower._~quif~m(~~not.~c~rred. · .:_ · · ·· ·· · .. ·. -.-, · · · · .. · ·_ · : ·. . . 

' • ·. ~ ' • I • 

-~< ' An of il)e ,;ut~~~i~ils dOS&tb~,!Jrt thbJoll~~rtg s~cti9~'ro~s011 .pf~ve~iing' ihe 0ff7Site . • · 
i ', ·. Jnigr,ation' 9(c'Oht~miria~'ts;:in: th'e·-upper aqtiifer· qtiickl)/ and 'then ~educing' the '' .··': '.• '·. '.··· 
1- -' ·· ·.~ohcent~ati~-~s · ~f s:<J'U;·~(~at~ria.l ~ve!. tiipe·;··, AS dls~ssed ·ab9ve, th.dre; ;is nq, _off-Si~~·: · .' .. :: .. : ·. · · :· · _ ·_ 
-:::·I : migration of co~tarinants 'in the lower: aqui_fer. : C~n.centrations' of COiit~inin3;nts 'in the '~ _:. ' ",, ·.· ·~ ' ·; 

. ' '' low~r. aquif~r ire se~eiaf qrders _of ·ffi~gnltude· 'less than in th~ upper a~~ifer cind' tl1~re·; ' - . '' 
;····-··· ' .· '.:(lobs' noi ~ppear to 'be :a 'sfgb.i.fica·n~. s'o:ur~~ .:or ~co~iarnln~tion. in· the lower aq~if~~~' ' .,, ' .:', 

,•' Th~~efor~, ~Oli~~~~.t~~- in 'the lo~et aqrlif~r c~n b~. addt~s~ed:.by 'conti~ued ~o;ut~ring ... _· . _- ., ' •, 

i ······- . ;:~.~le~gr~~:nd'Ya,~ei;.in~~h~ .. uP,p~~ .. a<l~¥~r: i~.~x~~acte4 a~~ trea~ed ..... :_::.- · : ... : ::· .. _, .... ·· '·' .. ··,· ·-

:-.I . .; . . :·_:ih~r~:-·~rev~.ri~~s'· ~~l}·c~rt:~in~i;s: -~ss;o..~iate~. ~i~h·. t~·e .. lo_w·e~·· ~qutf~r ~f>~t~~i~atio·n.· .... · .-. . . . , 
' ' . . : ' ·, limited action .... ri~ks. the possibilitftliat coritaminatioii' may· dispers'e fuJ1her _into :th~. ; .<· ': ~- ' ~--... 

· · · · · to~er.:.a·q~ifer,: tti~~ ·ip.·~easing :t-emedi~tio.n :costs-at. a lat~r.9aie. · Aiiother ·~~certaijltY ·~ . . ~~, · --... -~ 
1·-·.·_ '. i~volv~s;th~ fact .thai the ~ower aquifer inorutorlng we.ils·-~ere.-only scre~~ed,iri-the fi~sf'_:' :-'" '.: -·~- ':. 

I ' ..... ',fi~e 'to ·t~p. :feet' ~f ;~~e;-lo~er'' aquifer. 9h_loroe*ane,_· the 'primary VOC·'O~_te~t~d in the··. :' : .. .. " 
1 ·I· .. _,' .. : ... ···1_ow~i-~qtii~er, ·ha5.:.a·d~pSitY ~e~te~.t~an·~~t(!~;an~ c~~ld be ~re.se~t_.,a~ :dept~·~~~~~~: the····: ... : . . ·· .... 

· · · . screem_ng ~nterval. ·- At tbe present time,. contammatiOn ·has only been det~ctep ~m, ·Qne .. _ -· · .. -', 

_ I. ·. . .. , ·~o~~r ·a~~et w~JJ .. Zones ~f higher~ c~~~aptina_ti~~ co~id ~xist_ i~ :th~ lower ~.~~ife~ .tha( .. · · .. ' <: ; .-.· " 
. .. have yet tO .be.detected by the current m9nitoring sys~em. , . . ·,_ : . - . . - _ i .. ::• ·-· .. 

I. 'I •• ··•· .· .If~onitPfing ofl~eiow:r ~quif~t Sh~~ thai ~on~~~ IeyO;s arLncre~i~; abo~e . . . . ,· 
, .... ' ·' ~ .. 'acceptable levels or .contaminant~ are: ptigrating from tlie Site',Jbe. need for extractimi· of. . 

. . "' . . ., . ·• . , .:. ·' .• , , ".. . . , • . . . , . . . . " - . I , . : . . ., .· - ... " . . ,· I ._- . , _. · : grou_?dwat~r-:fnit;n _the· lower ~quif~r c.~n ;b.~ ~ops_id~red. Jt ~s: .possi~le. tha~· a~ter:. ·' . 
1 

• . • • · · , grom;1dwater _and source treatment have- reduced contammant _levels m the upper aqmfe:r, · . . . · · 

i ·I;: · . ·. 'th~ c.· o~~ti~t le.;•_l~ in the io~e~ .a~nifer~ll ~h o~~r ti~e .. -... -.·.. , •.. · ·. ·. · · · · . . . · ... 
• •.•· ' 1. . . . . ./ • 
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. _·For pu:~oses ofthe deta~led -~aJysis·of.alte~n~tives and_gi~~n·d~ater-:treatmen(tost .' 

. estimates in Section· 4.0,'i t ha5 .be~n-assumed that tbe-grou~d~ater tre~tment system_ . · . 
, • ' ' ' ' I ' ',I' ._ ' ·, • 

. would be operated a~ 200 gpm. 'Monitoring of off-Site ~ontamimi~t ririgration within the . -.: 
· lowe:r: ·aq'llifer.wol;lld continue durfug source'. treatment ~ctivities. -Lower aquif~r p1;1mping: ~- : 
. an.d tr'eatment' 'could be add~c:l ~0 the surplus 'c~p~city. that -~ould: exist, (or ·th'e ' 
groundwat~r treatment system following the con;pletiori -of s-ource treatment and Site.-· 

-dewatering activities.· : · - . · · · . · · · · .. --- · · ' ·- · . 
' • ' 'T ,' ',·: 

···, .. ; '. 
,· 

-· '\ 
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\ 

-__ ~Implementability. . , .· ·:. ·_ , . . · · · . . . . . _.., _ 
. ·_ Gro~nd~at.er. extra~tl~n/ co.i'Iectio.n :is. a st~ndard, p'rqveri ·tedi~oio'gy for_,removaj_ ·or-.·· . : ~- :I.: 1 

,. _contaffii~ated groun~water. and con5tructic:m Site dew:atenrtg., ·]3as~9 o~ the results of .·the _ · · , _ •·. · 
. ' . .. '' • • . ' . . • '. • j . 

'' gioq.ndwater 'modeling presented in. Appendix ~ the Site ¢o4ld be sufficiently _dewatered ' '. . I ' 
' ' witho~t:.a 'sl~r~y\vali it ~.ell points within the sou,rce. areas provide ;;i.rl.y'additioti_al ' . ' .. ; . '' ' .. 

' ' dewatering that Illay be reqriir~d.' Groundw~ter pump' testing wou-ld he required to' . . ·' -~--'· - ' 
· d~terminethe optimal. e?Ctraction w~ll-configtit:ktiori and. ~xact: flow- rates and influent. ~- ·. . . 

'., contarilinarit concentr~tians·.· The 'effect; of Site dewat~ring'oil 'the· st'ructural iiitegrity of·. 
'exis'~ing buiidingsarid tapk fanri foundations ~auld h~v~ to b,e ·evalmit~d . .'~: : .. ·,'· ·. ;_.: .-~-''. ' 
.'. . • ' . . ' · .. ' • . ) ' ' • • . • . -. • • • . ' . •• . ; • • ., : '' -r • ' ; . ' _. ·~ . \ -, . 

I . 
. · Beca~se of the- predom,huintly·sandy soils i~ the upper aquif~t :at the Si~e, extraction.·_. .... · -... ,. · 

wells' a~d pipe and·. ~edia drains ~hou~d be equ~y effectiv~· f~r dew~tering of the uppe~ . . 
aquifer.·:- Multipl~ extraction wells with pumps· at ari e~raction g~ouping ~ill .re~~ve· 

· water ~cross ~art area shnil~ tojhe e:ffectofplacing-.perforated pipe _iri. a trench ldadingto · . I 
.. ~·_a single p~mp .. However~ the~e. are tn1d.eoffs. between. eXtradiio~ \Ven~ and 'pipe and_. 

- .---.- m~diad_rains .. ·· -- ; ·_ · - - .) - -· · .. --, .. , ·· '. ·· ·- · · ·· · _-:.-- · -. 1· 
. -.' ·"' ,.,-: 

.. -' ·-· 

·._· . -. . .- -. -· --·. .· ', l ' . - . ' . ) .. -:.' .. • : 

Extraction· wells have -·a :greater _potential)o become: clogged· by· suspended solids in the.·. 
... ·. gro~nd~ater .. Repeated start-up and. sh~t:-down .of a multfple\veli de~atering ~yst~m 

over ·a po-~entially long pen~d of time _cotild stir up .. fue._grained.soils: ind other sm~f 
I ' I 

' . ~. ' 

_· ------1--
. ' 

· · partitles iii the-groundwater. Gniin·siz~·analys~s CJ.t the' Site ~e-rform~d 'dtiri~g.th~ iu.: 
·._ indic~te,'that th~upper aquifer sa~d.layer contains be~een,'approxi~at~ly four p·e~c'ent ·. 

and iO,p~rc~~t total sil.t and·clay: A prop~rly·designed sand·-pickaroimd-the-well: scre~n_: ·1-
woul<l help t.o filter o~t suspended solids in· the groundwater. Pipe. and .medi~ drains 
ha~~ a larg~r .voluriie of w~ll graded ·~anui~ material around th~ colie.cti()iJ. .point w'hidi . , . . _ --~-- I 

.'will ge~erally sere~~ ·susp~nded; 'solids frofu the groun(h_vater better :than a~ .extractib~ :.- ': ' ~-' 
·_. _ ·_ · weli;: In .addition, b-ecause :there ar-~ fe~er pumps-With. media. drai.ns, :operation. ap.d · · .. __ 

1 
_, 

·maintenance .costs are lower.· ... · · . . · · · -- _ . I • . . 
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,··.·~- ·. . ':.··Because the.de~~i¢~g ~stem· ~~·.to:be ~talled a~~~s ~o~-ti-~ns··~fth~·· Site th~t- ~o~t~in .... ·. · ·.· ·.·. 

:- ' ' . ·, ~- ~orit~ated ~oils" and :buJ:i~d .~aste, qiilLclitti.rigs rr6pi extracl!o~'wells an~ ,tre_~ch spoil~ ;' > ' ". ' ' I ' . ' . 

i 1 :.· :'·_.J~o·lll-:.i)ip~.~~.d·m~(li.a·.~~-~i~s~~ay ha~e ~o_ b.~·add~~ t.o:the, .. so.il.v?lutri_~'req~iring.:. -·.~,.-. ·:.· 
. :· _·. 'treatment~ The volume of soil r~moved. iS' mucl,r greater· for -pipe: and, m~dia drai_ns ~han . ' 

i: _··. ·1.,. , : -- · _for. ~*:fact~~n wile !Ish.: .. ·In ·a_d~htio~ ·. ehi~r~hcti~~lwd_ ~llsd_. ~an bh~ llik~·ca1t~h· dtod: .~vh. ~id c9~t~~ate_1d1_ ·: ~ . . : .. 
.. . , . _- areas m<;>r~ ~~ y t an .t~enc. es,-w c. :wou re uce, t ~ · e 1 oo . t. at· extta~t10n- we · , · ... · ... 

-<·.·_driJ.l~ ruttitl.gs·would h~ry¢:~o he !reated·or cHsp~sed:Of as hazard?~s :w~tes~~ · . .. .. · ·- · :.1 .. ·' . '. . . ' ... · .. · ,· .- •. . . . . ' . . ·.· . . :··· .' ;. 
. I .:_._ ... ·. . I ;· •• ··~---:-;.- • ,. \"; :' '' ., .-_: .(1 ·_ .... ·.... ::'. ·._ ' .• • ·,_ --~ '· . .' •• .-••• • .•• ,·: .··._ -·~ :,· • •• ... ,. 

~- ··· · · ·. ~ · Another P?tential disa~yan~age of pipe a!J-d m.edi'a drains ·is_-~hat.Jh~ tre11ches. would . _ · , 

-~---._ :~kely dtve.·.in;dunng ¢xca~ation .. d~e.'tothe sa,~ra~ed s·an,dy so.il ,co~.diti?rts·:. ·.J~ .Ofd~~ !O :~. _·,, .: ·;> . ,· 

I 

,. __ ' > . . -'.dewaier_.the·si.tetti ·ihe'.day confin.ing·layer,_ pipe. and me,dia drai-ns would:ha~e to be -'_ . : ·-:· . 
·· . · _, ... -inStaU~d at.a·d~J)th .of ·appmXi~ately ZO feet.· -Exten5fve -~horihg and ,firadng ~o~ici be.: - .. _· -··. 

:_ .I. · -~- .-- require·~- ·t~; ptev>~nt collapse; --an.d -t.o-_3.llow: :in~ta~la.ti~n or. th.e d~ah1.sysi~·pi. ·. pn}ike· _: 

.·_._ .·. ·'extraction wells which can· be turned off and taken out oLserV:ice·whe~ ~~edial action-· · · 

I • •' . ' ' . 

........ 

-·I· .. "~a.~iivities a:r~-~-con]plet~d:,.p~pe·a~d med:~a ·drains cou-id_ ~a~~e·p~rma~e~t-impact{and-. _:.-: 

-·· . :· · .- . ;_disturb~ces to· s~ounding wetl~nd~~ -~ · .. -_ · : ·. . •. ·,. ~ · · .. : . · ' · · · .. · . ·.., · 

. · .I ' ., · ... · .A ~noi scale \~st t~ e~anJ~~·ihe. ~~st' ~ffeclive~es~ of ~xtr~~~;~ii Well~ ;,~rs~s ~e~i~ . · · . ' ... ·· 
I ' ' ' ' . ' • ~ .. ( < w ' • • ~ • • .. :, I ·• ' • ' • • • • ' ' • . ; • ·, ' .· ' • . i :. 

: __ :1 ~ · . :._. . .-·. drams·co~~d-be ~~~p~ct~~ ~~~~- ~~-~ des,i~~ -... -... ·. _- :· _. .·· · ... ··,. , .;.. .. :· .· .· .. :. : ·: ... : 

., I ' '~: . ' ' .. '·' . • : -. ..,·. . . ' •. . 'r ' • • . ".. I • ' ' • .., ,- ·, ,· •. : • ~ ' ~ ' • ' '• •· ~. -

,, : ·· 4.2.4 Treated Water Discharge ··: ··· · · - ·· :· · , ..;' .. · .1 :(2.4·-:·t·off;.siteDisclfa~ge. ': .. : <-: ·. · . . . ··.·- ;· -. · · - <.- .. ·: ~ ; .. . . ;· ;- , · .'· ... -~ · . 

. ·-DesCript-ion ·_· ., · ~ · .. _ ~~ ·: ._ . '· .· _ _._. -~ . ·.·... : . .· ,-_ . . ·-: ... ~ > ~ , . . . ._ . ._ · . .c>'.'; · 

. · .•...• ·, ·.· · · ::;::::}~;:ra~io:t::ra:!~~:::::. ;~%~:::;~··~:;:! ~:ri!~i~;~~~~:~~;/~~:~i~: · .. · .· ·· ·. ·. ' 
' '< : :_' 'disch,arged-·ro.:.tbe' local 'POTW, Harrim~~d Sanit~ District, a~. d'es·c'ribed in'. Section · ... · .. :' . 

. ·a_.;_:·,· :;:··3-~3_;4;1.' .·Figur.e_·4;3 sh~w~,'a;'p6ss1ble·l~t~ral·cori:nectloi(Ibcation· for·t11{p<;>tential .. ·; ·,... _·:.- : .. · 
I ~ ' ~ • • • I • • ' • ' ' ' • ' • • ' • \ • • .. • ' \ I . ·• - <l ' ' ::: ' "' t • I • 

· . · .. · · :'' discqarge·of .tre~ted .groundwater and process wastewaters.:. Tlie potential effectiveness . . _- -., · .... · 

:.:1· ·_.·, :·~·~· -·~f}'O~:~i~~?~ges is ~-~~clib_~~riri:~ectio~_.3~4~i~:; .> _ ...•.• ·. -~-. · • -.:.:.·_·· .. > · ... ·. :··-:. _, · 
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: . Hainmond, !~diana bidustrial Waste' Ordin~~e -N~~- 4996. (Qrd; "No. ·499'6) and the U;S~ ' . : ,:: ·I-. : 
.. , . EPA "pretreatment standards would. be' applica.bfe.'. Ord. No • .-4996 'ci.Irrept~y ,existS in .tWo: • 
. forms;. existing and p~opos~d .. · The proposed· ordi.l).ance is. expected "to go Ointo effe.ci ' : 1--

·._ .pendf~g approval· by-the Hammond City_ CounciL Wli~n.Jhe proposed· ()rd:'.No~ 4996 
-· ... ·: . . . goes .into. effect, ACS~s. existing per~nit wilibe moctified to reflect the; ch~uiges~ ':Mr: 

Mass~y has ·specified tbat 40·CFR 414 Sul>p'artH'(E_ffiu~nt dl11delines arid S~an~atds fo~·, . :. -_ 
Specia)ty. Organic Ch,emicals) would .represent pre~reatmen~ criteria Jon( discharge from ··: . ·· ~ - I ·. · 

'1: 

.,, 

a· gro~ridwater ·treatment syst~m at the ,ACS Site.· 40 :c.Fif 4 i4 .Subpart Hregulates · > .. .· · I 

pr.oc'ess 'waste~ater discharges resulting froni the m~mJfa~~·u~e/ of speciai'ty, organi/ , ,·.' ., I 

.ch~~~hls and.qrgan.ic'chemicalgtbups.: ._·. ·. ·-·. ·: · · . . · ., . , ' · ·.· . · .. ·. _, . · :1 :. 
' ,·.. } ," . ? 

-.- :- -Suice 1\CS aiso 'operates d1emical ~aiihfacturi~g proce·sses~·the p~etreaimeht reguJ~tion5. !. · . 

,· ' . presented fu 40·c~· 414 Subpart H ~mild,'direc~ly apply to thosi operatio-~. Ho~~v~r: ·_ ' 

. 40. CFR~ 414 Subp-~rt H.· should not directly apply to a grbundw3:~er •tte~t~entsystem ,· . 

... operated on. th.e A¢s Site. fndepend~nt of ACS's chemical manufactu~ifig operations." · 
. · .. _Mr. :Massey did indicate, though, .that "the' Hamm~rid POTW would' apply::tiie··'specialiY .. 

organic _chemical pretreatme~t standards to the groundwater_ treatinent.sy~tein as well. 
_Tabl.~ 4-14lists pretreatm·¢~t .criteria for ACS's existing·p~rrhit,pr~po~ed bra.··~o;.,4996 

·: ari.·d 40 CFR-414 Subpart H.· ·.·. . . . .· . . . . . ., '·. . . · .: . 
' • '. • • . • - . ' ._ • . • ' / •. ~ :' l' . :: f. • 

.-. ., 

_r4.2.4.2 On-Site Discharge·· · · · · .. -., ·' · 

. ' .. 1·. 
--I· 

.I 
.·_,:·1 

_ . · . De·~cription - . · ,· . . . . .. ·. . . 

. F~u~ _potential op.tio"ns exist _for on:-Site.treated ·~ater dis.chaige "iti~acco~dance.:With. 
,NPDES re'quirements.. These optio~_s .could either be ~xe_rci~ed :illdividuaily. or in· · . 

_ . -c~mbinatiori. ·The ~pthnum pump .3;nd tre~t approa~h t~ this Sit~ .would li~ely involy~ a 

·--1-

. . . . , ':1"· 
.- -__ ·._ : combir{ation of these clisc~arge options .. Thifirst: opti()ri · involyes.pipi~g~tr~ated -·_ 

,grou~dwater to 'the· drainag~· dit~h north ~f the ACS f~cilicy tq the loc~tiq~ shown ~n ' . ·. 
Figure ·4•3.· Tlie se_~oild·option involves piping treated ~oundwate'~ tq Turk~y Cr~ek ·or . . 

. -~ne of "its tributaii~~ .. Turkey Cr~ek is approximately 4,000 fe6t s9p~he~t ·of the Site .. 

--1·:_· 

. ' .,1 

·'· 

· The thi~d optio-n in~.olves .. reinjection Of treate'd grm1~d\¥~te_r,_whiCh col.!ld~ }?e ·don~ "iii .· 
., . ~onj~nction With i~~sit~ biol~gical treat~ent' to enhance the ~etn~va~· efficieri~- of the 
. . pu.mp_ a.rid treat .system~ Th~ fourth--involves discharge to wetlan-ds ~;esf of the Site ..... : . 
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. _ ·, .. _. .. · , Implern~ntabilit,Y . '_ :-,· · · . . . · . · ... · ... _ · · · . . · .-- · ~.- . .' · ·:· · ._ . · ~,_· · - · · · _ 
. I - -. 

' , i . • . ·, •. , . ·- •. • , I . . . • -· , .J • , , • ·' , • • . -~·. . 

· ... :According:to Joe-Kiue·ger,.ID,EM -D.ivisioir of .Water _M~agement,' discb'arge to a 'stream 
~- . :_ · ··or: d:'it.ch~ >is. 'pot~ritially viabf~ -d~pendin~: ~P~.n :sii~ --~ir~_urrist~~-~es·: ... ~:Disc~~;&e. . . ·-

.,. . . .. '· re.quirements f9r _NP:OES.-~type discharges· are gt:nerally ·well esra]?lish,ed: arid . _; .. 
· . . . . . · · administr~ti~ely· f~asible~· fiowey~r, specific. levels foi-~·.di~~ha~g~- are. dety~ned on: a ~ : r ._. 

I ~:I·· ' . 'case b{~ase basis;' .;Table- 4--14 'lists_ M_CLS~. water -q~aiiiy· .cnte_ria and RCRA 'corrective" .. 
I '· ~ ' ' I \ . ; ·'' ~ : • ' ' I' I • •' I ' ' ' • • '. ' . ' I '\ • ' ' . ~' ' \ 

,· .:. ~ ' 

'< .· .• adion levels for. contaminants of concern;, These ~concentdttiori.s were·-used-aS ·effluent ·' 

_., -~ ::_.-:,· -· '9i~c~'i~ge·: t~~t'~~i-a for:i_niti~fd~si-~n-~purpdses: ·i~'-ord~~to~e-~~~uate-::tp_e>rel,~tiv~--- · · . .-·,> ,"_--~-
·_ ,·' .· · effectiv~ness ... :arid prerfate. t_he pri.rp.*i"y cos( estimate_ for. each ·groundwater- ·tre~tlllent'· ' , 

: :· ~- ,-. technplogy·. ·Jp~y-·shouid~ll:otqe to~id~r_e?·d~anup. ~t~ri~.' _. · · · _,, . :·-~::_. :,·_ . ·: ~· . ·: .·. 

i-__ ·

1
-. -.. _·_· -~:· .. : ._ :ni~-charge .. -t6 th~ _.d,itcli·':ribrth .of the Ats raCii~cy·~--~u.bJ~ct to:.app~ov~I-~y-th~··.IDE~~ .'~. · ... ·· 

. p_ro~ides··. a; ·ni.~chan:is~- fo(recparging .-the' wetlands that' puiy. ~fniw ~dow~ due ~0 
· · · · · . :: de~~te~·itig. · Dischai-!~e to .Tl!tk~y-:Greek prqVi.des an optiqn· ff the ditch is s-h~wn ·to be . 

. . 1- . ~--·' . ··inappr~p?_aie_~or dis~harg~:. ··!h~: le_ngt?~ pipi~g ~n th~t-~~~ld)i required' to '(Ii~c~arg~,~~-. ·_ .. 
,. .. ·. ·· to .Turkey' Creek _co'uld 'cause disturbari~es aqd have. an .adve·rse. impact on the_- .. -··. · · . ( ·:1 _.·_ · ~ ~tirroundi~g- weii~p;. , -:pi~~harge · of.wat~r:t~·th~ \vetl~nds pro~d6s· s~ve·r~l. i;·~n#hs·. ·'The·:-~' ·.·, · .. 

':·. .:'. ''> <fischarge of.treated w~t~r,.w6uid.-prev~nt ae~aterlng,of th¢·'wetland~ .. ·.'In addition, the·- '-. .· 

. .• •. ,··. ..• . ·::~:~~~;te': td:,be u~e~ tO ~~sh'r~Si~ualte.ve~ of,co~tann~an~ from sedi~eri~ I~ .. ·· .....•. •. 

:'- · . 
. " -' 

.' .•' 

•I ( ' ' ' ' •J' -, 
1 

·.. • ,'t• : , ' '., ' ', ' ' ! ;, v ' ' • · ' ( • - ::· , : _,~- .. ' .·I· . :< : )t i~· :·likei~·,that a~~o~P.i~~~i~n <>i'.th_e:'~isch3:rg~ ~ptions\v~~t'd•' b~ -~~~(t' 'For)n5tan~e;·' .. · . 
. some portion' ofthe treat~~ water :could be ;us·¢d'-.to re·c~atg~ ~he. wetl~nds apd flu~~ . . .... - . 

-~.-- ':_.·' ,·~o~t~~~~Jro;u.w~'tl~d sreqfuten~~, :~hile.-~npth~r portio~-- ~oultf:.b~·-~e_i-~je'ct~d _o~.,~- ".· .' ,: · .. ··., 

1

. _ . · · · .. < -~it~ to '·~nb~nce ;t~e. r;em?val.~~-ffi~ie_n,cy· of th~·-pu_~p- an~ ;trea~- sys~e~·- ·.· Fl~s?i~&.- ~f __ , -~' > ..... · · .
1
- _· -. :net_Ian~_ ~e?tm~~ts ,w~uld -~~t.l.tkyly -~e. _e_ffe:ct~~e:_~t.-rt:_m?~I~g· ~~sqrbed .. ~~dr??~~btc: ... _· . ·_, -. · ·· 

I contamman~. A.mm;e detruled.analysts ,of the tinpact of flows ~o the _wet1a11ds,.dramage · · _· ·: 
' ; ' • • ~" ,. : •• ' , • • • , , 

0 
( ,f I, , .' • I , • ,~ ,•. • I 

. ! . ' .' ' ' 'ditch or'creek wotlld have tp be _cqn9ucted during final·design. .. ._ ' . ···. 

, I . · . ·. AmL aggreSsi~e· Purt,p arid ti~;; ~!'~roach, W~ich cQ:ld ihciiide ·i~-si~. bi~log!C:ilt .. ' , .. ' 
I : 1-r ~- . . . . ':. 'tieat~~nt,'-- rriay: ~~ ,perfo~ed .if ~tial gmu~d~~t~(p~~p: arld._tr,eat -t~chniques ·:-~e. hot ' . ·. . I' . ' . : 

•• • c ••• • ' • ' effective at remediating the up-pe~- and/ or _lower. a:qui~ers .. : If' i:r;t.:si.t~)i~logic~l treat~ent ·_' . '. . ' : 

· ._,_
1

-· · ·· · : ... } -~'r g~o~tid~a~er-.-i:s ~erfor11_1~d,'.tt~ated gr~u.nd~ate_r. w~~id be~-reinj~~te~· int?- af~~~:of .·. , . _, .. _.I-_ . 

. ·.· aqm~er ·co_ntammatwn· to enhance contammant removal ac;htevable by groundwater- .... . 
.. :·:. - flu~hi~g.: ·The ·n~ed'-'for )n~situ, biologic~(ireatme~~-- ~ould. b~~ .e_val~ated during the:·_ . .' ... ·' · .·. ··: · . 

. ··,.·1·~·-' '.. •. ' . ' . ' ' :.'· •. o\ • , • I •.. ·, :- ~. ' ~· , , J J . ' 'o ' I'~' • ,. ·' ~~ • • • ...... ' , \ ' ," 
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' CERCIA :fi~e y~ai,review pw~ess.• .In-situ biologicat'treat!Qeilt cou~d .. be' appli~d to 'ori~ ' ... · 
.Site areaS o~tsid~ of the source ID-~as aridoff-Site ~reas~. Applicable ARAR.swoulq hav~ . 
J6 be met ill order to. reinject treated grpundwater: ·. . . ' . . ·, ' ' .·' 

'. • I • ' ' ' . : • • . '. ,' ~ • • 

,·~ ' 

~ (" '•. , .. ·, ' .. 

. Cost~ Re.fet to ~.ectiori 33.4.2: · · . , . J: \ 

I ' -~ ' 

~ .. ' .. ' . 

: ·._ 4.25 Buri~d Waste and Soil Access Restrictiot:ts · .·., · -

oesciiptikii . '•' 
•, ' 

' .... 

.. - Access. restrlctions.are descri~e~d in Seetio~ ~.3;S .. 
~· :. . ~ 

. ' ' 

Long-Term Effectiveness and Permanence · 
,• .. 

Refer ~o the dis~ssioh on·effective~ess.irlSection 3.3.5., · 

., . ~ -· . 

' ' 
\"'·. 

. ~ :· . · . .-

.. .,. ,, I .. ::.-.. 

·•-. ImplementabilitY ' . .. . 

.. ·_., 
' ' 

· Refer to the.'discussion on implementability in Seciio~ 3:.3.5~· .. :v· • 
. ·.: ' . . '· . . . . 

. . :·. -"-.. .. 

' ,• '. • • I~ <, 
. . . "\• .( .. '· _l •• 

4.2;6 Buried Waste and Soil Containment ., . . . ' ' .. 
. 4:2.6.iCapping. · ' .. . . · ·, .. : •· , · · 

Descriptio~· · , · . . .. : ., . ' , . . . . . , . · .... 

· ·. Caps, if l!sed, woul(H>cly be placed over the presently del~eated ·ar~as of contamirtatibil. · ·. 

(i.e;, On- and .Off-Site Contrurun·ant'Aieas: Still Bottoms and :rre.atmetit.'Lagoon.'Are·a5. ·. · 

.·and Kapica-Pazmey ·Atea); Secti9n 2.5.4.'1 contains a descnptiori of.the· different types of 
·caps .. :Fo~ alternatives involving t_rea~ment which 'requires Jiriat 'capping ·w mitumize 

'exJ)osure to r'~Il)ainmg residual ~oritaniiila~t5,: asphalt ( co~crete' only ir' the area is located\ 

.underneath an in-se~ce 'ta~ faf!J1) capping would b(used in are~.' affected by ACS'~ . 
continuing operations. The selection or' a capping' appro~ch will be dependent :on 

... specified~ for the. Site.·'; · · ··.·,' ·' · 

·Long-Term Effectiv¢~ess and Permahence · · · .~ · . . . ; . . . 

· Be~ause ·the ~aps ~e used io limit direct. contact and prevent ~ainfail. infiltration, both .. ·~ · .. 
. concret~ and asph~t ~aps would serVe this function .. ~:Even if nunimaL cracking occu~s~ 

s~al~d asphaltic arid concrete hlsb have nuilim3J.1rifiitr~tipri: .R~ducing:jnfilt~ation ·Iimlts ... 
the.leac~ng of cont~ants}hat adhere to. soil into ~oundwater~ . ' ~-' ' .· " . 
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concentrations have .been 'achieved by activated c~bon adsoq)tioil for th~ groundwater . 
. . che~cals 'of concern at ilifl~~nt. concentrati~ns of 0 to HJOO ug/l .(L~:,- activate9 cru-b6ri ~ 
· ·adsorption to be u~ed strlctly asJ~ secondary treatment procesS -opti~n):. . . . . 

. . . . . . . . . 
. ; : ' .. 

::.1 
'. ·.·· 

. .~ - ,: \ 

-I 
.-1 

.·.I 
·,. ' 'volafiie Ketones. (primarily a~etone, methyl'~thyl k~toneand methyl'i~obutYl.- ' : ''I 

' ·." .. ketone): :·_Removarefficiendes range betWeen· >86% and-:>9i8%.Witb a. finiil_.'. - ·. 

-·,·. 

., . 
. '. 

., ' 

.. I. 

·_ \· 
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. '' 

ef;fl~ent concentration _between < 10 pj>b and <54 ppb ..... ' - . ' . . . i ·. ' i. ' ... 

BEXT ~ompounds (pri~ari!Y ~~eite}: )~Om~~ e~ciencies ~ange betWeen .·· ·; I 
. ·,·. 

>80% and '99% with afinal effluent concentration ·behYeen 0.1 ppb arid <w 
ppb. . - . , . . - . , . ·I 

· Chlorin~ted. Methanes · (primariiy methylene·:~hloride):·, Removal.effi~i<~ncies :. 
range be~een 67% and>99% with a final. efflueht c~ncentration. betweel} <to . ~ · · 

· . ppb to 85 j>pb. . - : : ·- · ._ . \ · · · · 
' . ' . 

• Chlorinated Ethenes (prima,rily vinyl chlor.ide and. tetrachlo;oethe~e): ::Removal-. 
efficiepcies range between 68% and 99.7% wi~h a final. effluen( concentration . 
'betweeh 0.1 ppb.and.32 ppb':- Vinyl~hioridejs not amenable to ~~tivat~dcarbon . 

. adsorption· tr~?tzn.e'nt. , · · . ·, . ': · -· . . •. · _ _ ·-.. · · . : · " .. · .. · 
·' • - 'I' •· ' 

~· J r I ,· I •' ' ·, ' :' ' • • • • ' • • ( • ' ' ' ,' ' • • • • ' ,.' ' • ..- ' ' ,> • • ', J 

0 

• ·.Ethers (prlmaijly bis(2~chloroethyl) ~ther ): · Removal effiCiencies ra~ge ·between. . 
' ' 49% and >97_.7% With' afinal_effluent concentration bet_Ween :< 10 ppb and 23 . 
. 'ppb.·' . ·~. ' . 

'-~ -. PNAs (prin1~rily napht,hale~e and its d~;iv~tives): -R~moval efficiehci~s-range'' ',,· ' 
· · :between > 73% and· 99.97% with a final effluent concei_itration,- qf < 10. ppb; ·_ · . :-: . , 

. . . ' .• ' . . . 

. •• l 

·_ Ev~n· though the following _chemical gro11ps are. not inclpded a~ong· th.e.-:gr~unqwater -
chemic~ls of concern, -they have b~en i~clu-ded in the detailed ~nalysis since, they' could - ' 
·be affe~ted by pofential groun~water discharge ARARs: -_ · · '. · · ;_ - - , -· . . : ',' 

I •. 1, 

( . '. ' ,' ... 
. ·... ~· ·- . •' . . . . . . ... - . . ~ . ·. - . - .· . . '' . ' -~ : .. / ·~ ... ·.' . . . ·, . -_... . .· 

·.. : · Chlorinated Ethanes. (priniarily chloro~thane and 1,1-dichloroethan~):' .Removal : .-

. -·~ 

.. _·· efficlenci~s range between 58%.ario _ >.99.35% with-~ final effluent coricentnition ·. 
between < 1.0ppb a11d '< 10 ppb. . - . -. · . ~- ·. -_·. . -' .. i. : . - ~- · ·. - _ ·. 
. . . . ' . . ' ' '· . . 

' ,Isophorone . Removal efficiencies range b((~een s7.%. and'~9S.9% wi~h a fual 
.· effiuent concentration between <.lO ppb anq. 23 ppb. : -: . · : . . · · . -, . . .: - · _· 
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' ; -· . • .·• • • • ... ' ,; t ' :I .. < •. ·: ·. ·_ .Cliloririated.:-Ben~e~e~·· (p'ri~arily.-'ch!orobenz~rle·-~nd· 1,2~dichlor6be~ze?e):' · ·.' .· ' .. _ 
.::· · -· · · ·· · · . ;. ·RetP-ova:I.·_.effici~ndes r~nge betwee~ 91.3% ·at;tq. 9~.7% with a.fiJ!al ~ffluent 

. _ .. , · cmicentration Jjetweeri 'Q.Ol ppb and <dO ppb; : . · '-', · .: · · · · .· , . ; · .. . .. : · .- '· · 

·~ , · .. · · ; Phth~at~s (prim~; ~is(i-e~lhexyl) phthalate): ~.;rna~ e~ciencies nmge , . · , . .,· ·.·. l. -~:r;;:g~ and99% wit~~~~~ effi~ent coil~entrationbetWeenO .. lppb im~:,. , , , , . 

. _- -~·.. . ,'". · · .. ·;: ·::·<·:PcBs:. :_~~~?~ai· ~ffic~en~~es.· e~ceed· 9_9.% \vitb a .. fimi_i ~fflue~t .. _~c_o~c~rttrati~n . 
'· . _ · ... ,- · . ·'below analytic~ d~tec~10n hrmts.< .. · :- ·~·, _ -· · :.. ' · . __ . . .. ; 

.. . • ' • ~ ·' ' I / ' • • •• ' ' . ; ; . I • . ~ • I. • '' - :' - ' ~. =.' . .. ' .. ·, .. ; ' . - . J •• : f ·.· · ·.· ·· . ; · .Ba; ed ~n th~ ~tio~~ .reiTtbv~l ~rridehciiS ~n~ :fi~al ~ffiuerii l~v~is, Jm~ the Se!~c.ted · ._ .. · 
· . . , · .disch~rge .. st~dards ~n· Ta.ble.4~14; .it is ·fe~ible· tha(~he.NPDES:and POTW discharge . ·. . -~. 

• . ' '' •I > •. o r II I ' .. ' I ' '• l I ' ' •: ' ', ' ' •' / ' • I' ' ' I • ' I I ~ • \ ' • ' ' ' 

' ··-.. ··. ·._ :~:t::nc:.:·s::~~~al~~~::~:;;;;~~ss~~ii;n~f v~;:i1ri~~); :::'::~::~: . -··. -..... . 
I : : .... -.~. ,'' .,, a'ctivated-·C3fbop'·adsoq>tion "t,reatment,.--~nd would·have"t<? b¢_treated ~0 the.appropri~te" 

i .-'·1· ·. ;: : ·: dis.ch,~~g~ ·st~nd.ar_ds'_ by.:tbe p_~im~ry ·organic~ .. tr~~tm~~~- P.roce~s- ~p,ti~n .. ·• ~·ome m¢~a~s;.::,. · __ -~ .. -. 
I .: ketones :and .c~o~in:ated ethanes m~y_.;Uso require t~eatn:Ie.nf'to· ~-c·ceptable (}iscP,atge · · · 

·, • • ' • ' ' . 1' l ' , ' • ' I • ' '. : ~ ' ' ' • ' ' - • ' • ' • • , ' l · ' '· 

._· ' . . ·. :-~;:~~-~~ a. p~dr~-~tme;f pfoce~S optioilaiid th.•. ~ri:7 ~rg:?i~ treawent proc~ss' • ' . , . , . 

' ) .. f .' ' : • ·, \. ~ . I ' ~ . 0 ' ,, ·~,' l \ ·~ I • '/ • ::0 • ' ' • ·:; ~ J ' 

'-I : _: . .-. It' inay.-'riotbe' te'~ibl~--i~ t~eat bis(Z~~thylhexyl)J~hthal~~~· to' its,maii~~nl c6~talnihan(;. < :.. . ' . . : :'-. 

· · · ~. · · . feye((MCL) of.A:q·ppp:f~~"disch~~ge ~nder.an.-NPDE~~perrcit~sing ~~iiyated·carban·. · · ... .- ./ · ··' 

_. _ I . _ ... > _ . : .. : · a?s~rpt~on -~-e~s si~fi'c~nt_ :e·?~ctio~ ~s .~chjeved d:u~n~ th~ priinacy trea~~irit · proc~ss ·,;· · _- . -· ·' · · ·- · · ·· 
! __ .•• • . ·• '. • option._ .1'4~: calculated,:~axtmum ·phthalate:· ~oncentrat~,on·m gt:~mnd\Vater was, only:20 . ~~ .... ;·: .. 1 :. . ·- ... : , 'ppb.- .-_: . . . . . -- . . ·_. -_-_ . . . . . / . . . . . . --~: .- .. - . . : ._ . ~. - - . - - . . . . -·. ~ :. 
1'<. ' : \ . I ' f • 1 ._· ... ' • • I ' • ' 1''~ • I ... : • ; ' ' .-. • 

I ' ' I J - : ,, \' • •• • • • • , •• '' ( • .. .•r . . '~ .•. , . r • ( •••• 

·· ·.·., · .: 'Impl~th~il~abilit)J,>_.,:·._.· .:·<: .. -.- -"·., .. _ ·· .. -.. _~·-':··_··:·· . ·:. · '_.-'',. _· .. ·. ·.·' ... ·-
:1· I '' ',' - . Activated c~bon adsoq>ti,on· is.-a prqv~n·te~hn~Iogy for' the tre~~rrient of co~tanrlnated·. _.·. :· .' ._- .- ::. 

' . ' . grounqw~ter ... 'l(w~uld~only':be use(r ~~a,·s~conda~ treatme~tpr~'cess·'·optiori ~- p~rf o.f~ ' ·._- :-.' ' ' ··I- .- _ _.··tre~tmerit_.tt~._With air.:strippinJi -~r;blologicaJ tre~tm~n-t as 'the·prunary pr~cess ·optio~ · -~, :·: _,. · 
. if ~dciitiorial ~~eatm~~t is ~~cessary to' ach,~ev~- appli~~bie:discharge' ~tandards. 'v~~dors-'·'.,- .' '·' . 

j: .-. ·. , , ~~;.:t~~:::::!~::i~:~t~:~::;~~~~~~:::e~~g~ni:f.~;;~h::::~r~ · · · ·_. · , · · · 
. _· ' . '·' 'have tci be b~~~ile(I'as a''Rc:RA.haz~rdous WaSt.~- a:nd:sent, off.:Site·for r'ege-~e~ation:· . :I· .. ·. ·:·~,- : : Coiiipfe'x -in~tai ioris :p.res~rii ip ~o~dwater ~ould be ·;~m6ved by 'th~ prlm~ry -ir~atment . _, 

.,··.' 

.. _ ' · .. _.~ · _ . proce~s qp~i~~s 'and·_~w~tild · nc}t_ he, .e~pec~e·d ·tO: interfere :.~ith ~- carbon actsbq,tiori . , . ·_: . 
·,·-1 .: --~-.. :·· : :::poli~~i~~step~ , , . , . : ·._· · ;·:~ _. ,· .. · · , · · · 1.' : .. · -- .. ·:. ·,· . • ..•. , -·~ , . ·.·,, 
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Costs ·as~~ciated With. activated carbon treatment ~e .fuclud~d in tlie:cosi e~tilp.at~s for . ."' . . :. ·. . '·. . '. -, ... ' . . \ 

akstrip~ing and biological treatment. __ 

I , .. ,, " . 

. · . '4.2. 7 .2. Biological Treatme~t . . ·. ·:' ·: : . ~ .. 
. D~~cription· ·. < · . .·. ,· -· · · ·· .. . '-:, :· 

, . c 

.·.··· 
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··1.::· 

I 
· · A de-scription fortlie biological .. treatmen~- of groundwater. is presente.d in Sectjori 3.4.1..1. -~ . 

:- Fig.ure · 4"'·4: presents. a. schema tic p~o~e~·s ~low- ~iagr~m am~ p·r~elizp,i'~~uy .desigh · . 
. . '.iriformation·for abioloiic~ltreatine~t sys~em. ; .. . ' ' ' ' . '• . . . . . . 

··I·-· ' '• . ( ·. 

· -Reduction: in ToxicitY. MobilitY Or Volume Through Treatrrie~t _ . . . · · 
Biological t~~atme'nt of groundwater reduces the toxiCity -_~nd_ voluine·-of o~g~mic, :· 

: · contanrin~ts by- converting them. to no~-toxi~ · co~pounds.' Metals ·ate ~ot.a~penabie. .to- : · 
. . . . ' biological treatment . -Etkenfelder· (:1989) preseriti' a-c~~p~SOJ;J.-Of remoyal 'mechanisri_ls . 
· .. for ~arious prio~ity 'poll~tantS. in:· activated 'sludge, t~eatine~t ·systenis., .y olatilization i's . ' 

. . ·. . . •. . . --' ... ,'. . . - ·.. • . .· ,· ·. . r,· :, l •. ,-: , 

. ·.-
· .. , ' '· 

·.· ~--
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' ' _.believed to ~e' the predoniinartt removal mech~sm Jpr c4lorinated c~mpou_nds. such as . ' 
-1,1,1~tnchloroethane; t.richloroeth~ne ~d tetrachloroeth~p.e. -Approximately 5% to s·o·%: - · · · 

· . of the total -r~mov(\1 can be ~ttributed to-volatiliz~tron for cotrlpourids such a.Sj3EXT . · · 
.. ·· conipoun~s,, me'thylene .chloride, thldrofonD. ~d carqo~ tettachlorid~. .y oiatiliz~tion of.': ' 
·. vocs· from aer~bic treatment systems· do~s. not r~pres~rif a reduction -i~-Jheir ·.ioXi.~i!Y. a5 :_-

,: ·C I 

~~result of treatment: . ' . ' : . '.. . ' . . .. ••• .. 1-- I 

bite and -~wo· carbon. chio~inated ~()mpounds ha~e.been.~4egrade·d. most ~ffectively 
, · ~~aerobi_cally. · ~J:Iowever, vinyl chloride cart pe degr,aded' ~erobi~any: ... Redu~tiv~ ·. 

. _ dehalog~nation UJ?.der, at{aetobic conditions i~_the-'primary -~~chanism, fm: the biologic~l' · 
.. ~- degradation or' one 'and two~ c~rbon ch1Qrinated. comppunds. BEXT. c'onipounds can be. 

degrad~d ~i~her aerobically or anaerqbicapy~ . . . . . · . ', ' . · . 
' .. . . .; ~ 
- !, ·•; 

'rhe following .-approaches. are potentially applicable t~. ef'fect~vely 'bioloiically treat 'th~ . · ' 
. '' 'cotrtp~u~·ds pres~nt 'in. the. gn)';lmiwater at the A<;S- Sit~ :which ,are .. either. refr~c~()TY:'.io 
~ . biologicai treatment or are· arn~nable ·o~yto .ari~erobic·treatmep.t: . - . ,. ; ' ' ,. ' . 

-.I 
' .... 

. ·-1-_ 

-. '1.1 

1-
• ~ I 

~.,·.·.-. · ·- -~e-ce~i re:se~~h: (Ne.lso~ 1987 as ~~fe~e~ced m:nio~~,. 1989) ha5 sho~ the_. ·.··1 :,.., 

potent~al fm aerobic degradatimLof_trichloroetherie aJ1~I other comp(>unds by an _ 
aroma,tic pathway in the,pr·esence _of ·p,henpl,, toluerie_or·cres~l '(Le:', 

. comet~bolisqt)~. These aromatic' compounds are' present ih the groundwater at 
• •' I ' ' o • •'• • t"' ,•' 

'·. . ' . . . 
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·,. . . :. . ~ . : . ~ ·-··,.· .. 

'. 
".j·. 

--' .; 
.. ·. : . . . - ' . . ' . . ' ' . : ~ . 

• , - J• • J,.. '. ' •• • • ••. _·. ' ... · '.' • ' 

''· 
:,-

....... ... •, 

' ' . ·.: 

. _ • , ; -· , . , • • · ·~ ..... • • ·: •. , • 1 • • -· ' • .l • ~ · J, • , r • ! · 

:I· : ' '_: · ... _ :·:t1e. ;\cs Site.·,:.~ coiri~tab~l~sni ,i~ the '~.i~logit'~i·-·deg~~dat,l~~ 'of a~_-_orga;nic· :·. ·, '. ' .. -... · ·.• ' 
·. '. . ·,_ .-; .· ._,·'stibstarice by a'microbe'that c8.J:uiot us~'the·compo~nd'Jor'~owth,and~must rely. . ' .. 
. ~--.· ·. :·· · .. ·.: :onotqer compounds fot:carbon and· energy._ Thomas and War·q (1989)' also· 

· ·." -:-: ·r~port thafc~rtaiiJ.:chlorinated solvents Can be .c_oinetabolized.-fu the pr¢s,ence_of '. · : · : 
.. methane-and selected ·methanbtrophs (methane-utilizing organfsms) .. All of the, ... ·· · · . 

, ··, ; ·. ~~!;:;;::i~i1ri,";:~~n;,~S:!~:~~;j.~a~!~erie s~.ern~portedJy. ~menable :tO, . . .. · · • . · · · 
. '· . . . _.·:;· .· _:- ·.- :_.-_.· }': .. ·-~ .. _<', '·.: ·_;,._,, .··_-: .... _ .. :· .. '.·· .. '· ,•, . '-- .~· ' I. . ... It may be feasible t9 operate only 'an aerobic'-treatmerit pro~ess and aUow for·-a · 

'" . •' ' certairi level of :yolatilizatio~ ·to·. occur ~thout 'viplating appljcable ... ~~r· emission.' .. · ... 
· .. · ·:- · . 'MARs or posing· a threat to humari healt4 in'the vicinity of the ACS Site. ·The · ) .. :: . · · .. 1· _ ....... · '. -:_ ·. · ·· -prim·ary 'groundwater. contamimints·, BEXT ·coiripounds an,d ketones; are · , ·, 

. -... : _.- :: ~. ~enabl~·-to aerobic biological treatment:• ·Mo.st' of the chlorinated solvents most ' ... 
.. -··, . _ .

1 
... __ ._. _.··._·_. .· ·. _: ·. ·: > likely to volat;ilize fr'om a.n, aero~fc treatment' ·syste~. have ca1Cu1at~d maximu~· 

... · .. concentrations 'Ie~s :than: LO. ppm. :The· _chlcuhited -~aximmri concentr~tion. ·for. 
. . . . ' " '~.' 'chloroetbane·is appro~m~tely 2.0 ppm; . ·' ,,. ,· . ,: .. ' . ,. . ' : 

. ' ,' ·,., ·' ·.··, ,-".'/!1 ,· ·.: '. ",_:.' '~ ';' ·.,:· .... ' : ,.. -, •:'' .. ••' .··,. :·.~~ \,·'' .·• ' ,,··, ~ ~- ,I,J.· .-~. ' 'I ''• . . :·1 :· :'' .<_: ':.-~ '..·:·_,A p~-~dere~.~actiy~ted.carp6_n .. t.ieat~·eni(PAc.fisys·t~zjl:.c~'n.be"<employed. :.·_.- .. ·.- · · ... 
. ; . ~ · , .' ·- >·, · ·. P A,CT. .. systems :incorp~)rate .powd¢red ·ac~ivate.d cad)on into c<;n1:yeritional_· · · ··", ._ ...... 

'· . --. .. .activated'shidge·system5~" A.combination.ofphysiCal adsorptio.~·wit~.biological···· ... ' :'.: 
'·-·I· .... : .treatment can··be'effectiv~ in'treating_tompounds-whic~ are'P.otehtially to~ic-to .. ·· .. · . ' 

:·:. ,., ..... : ~· · . bfologiCargro~th. Us·e of activated carbon 'in biorea~tors'-allows· more rapid. : 1 · ::. • •• 

1 

•.•. 

1
. . , . , ·.·;· ._·.:Iniii~:removal an9·.greater'reinov~r'of.slowly.degraq·a~)e'refrac~ocy);ofupounds_. · · . , , ._ .. ,. 

1

:. · . 1 ·•. . .. .' ·. , Upb'on ·rearf.~tor_- stwar.tuhps,.;,theb .. :~tivat~'hd ·ca_:~~m ~d~nb~edntra_t.ed~ ~atetial~ -.onh~hh~ _·'", '· · · .. :_: 
! . . • . • ·car on su ace. " .It nncro ri:u: growt , e1~arice . to ~gra at10n occurs w IC ... ·. -. · .. · . , ·. , .. 
1 

.. , .-· ·, .. · . _'·,. ·_· ... .' '·: e#~ce~· the ·fife :_of,th'e carbo.~; r~Cf -S~S~eiilS .also. reduc;_~ ::th~ ~ol~tilizati~n-of . ' · . . . . 
. . .·. .·: · · · , adsorpable compounds. , :, . ·· · · .. , '. , , .. 

' • • . • . ' •, ·.:' :: I.· •• ·' •. , · ,· , ' , t, •·•. ,. ' ' , I I• , I ! • ' , , , ~ • . 

' • ' ' • , ; ' ' ':. ' -) ~· '• '. 1 •• '- '· , •· 

1

' 

1 

'. ' ' • , • • 

1 

, I.., ' • : ' ' ', 

1

, ' 't• , ... : , , ':. •' , • ~ 

, . · · · . ~.. . . · · ·· • · · ... A series pperation of. aerobic .. a.nd ana~robic fluidized· bep ·or. .m~mbrane· ·. · · : · . · . ·I, <::· .(' : " ·, :.j .. ~i'o~¢~ct~rs ;·co~id. he. ,inst;,~I,led. ~i.~., 'se~uence ·.~atch~ re~c.tor:s )'. : Ye~dor~~-for-. . ·. ' ..... ··. ·: : ,· .. · 
•· .· .. • .. ; - · :. · ·. · combmatu;m aerQbic·,and ana~rob1c .treatment.umts ·are readily.avrulable; :· · . '. ... . : . · .. ·: -~ 

i .. • < ; . • · · > >White ro;• f~ngus baS b~e~ fo~rl<l t6 ~cm~lc;u; degra<lOsevOraJ -.~~mclory •· : ' - ····.• ' 
. ·. . ,_.: .. : ;:_. ·: cqmpounds such ,aS ·PNAs .Wi~h more thai) two· to three benz~·ne rings, PCBs:'apd · . : · ., · .... ·· · 

. , I . ;< .·.·,~_,~· ·. ·.:. ~- ·. -,· _c~~\~~:~~ ~~~ri~ls~. · ·~ -.~ _·:', :, ,·_ .. :: · · · ·:·_.:,: • _· .. ,: . _· .. ···' . :· ·:· :·.· · ~--·::_·' .. ::/·· .~ ·. : ·~. :•·> ~ · :.-_ ·•, <· ·. ;. ~ .. 
. ·: r ... :_ .-·.~. ·• .. · }·: ·.Engineered or accl,imated ip.iCroprganisms·_can ~e used·· to ·degrade ··refractory _ _': . 

, :·I _ ;.···_. :·. _:; ~ :.~·· _r·~~;~hu~d:/~~~i;~~jya~~~=~~:~~-~~c~.~i~~b~~;t~!~~e:;·:;;~e::~~~~~~~·c~a~~ ~: ... _ · __ . ~>: 
·- ' ' ' . enviroriplental· conditions m~st·favor~1Jle to their'meta~olic'actiVity dm degrade .. ,, ' < '· . 
: '1··:.·_:.~_~.-_:·~ ··:,:~ : s!~c~t,quan,ti~iesof o~~ganjc materials; and'' ' ' .. -:_ ·. ' ' · ... ;·.. ._': :. · .. ' .· .- .. '·: ·. 
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A ~ec~ndary tre~tment proc~ss· option(~), such ·as air.stdpping: carbon. 
adsorption or uv 1 oxidatioD., capable· of rel:rioving. refractory. compoui1ds cou~d 
b~ inst~ed· after tlie biological treatment system. · , 1 

_ · . · · · .. · . ·' - · 

... 

· · · . Vohitile ··Ketone~. (primarily .ace ton~,~ m~thyl .·~ethyl_ keto·~~--~~~ 'meth;l · isob~tyl· .. 
ketone):·. ActiVated • sludge -removal ·effidencie_s range. between 99.0?% and: .... 

. 99.79% with: a final effluent concentration b~tween 0.9· ppb. and. 500 ppb for a .. · ~ · 
. vola, tile ketones concentration· ranging ·between. 1 OQ ppm;.and ~oo· ppm; :while·· · · 

· · ·, . , · · PACT remov~l efficienCies are approximately 99.4% with a final.effluent · · · .· · 
<;oncentration of approximately 14 ppb. ·. · - · · . · · · · · · . · · · 

.. 

~ , ~ ' ' . ' . 

'· ~ ' 1-. • ? 

BExT Co~pounds (primarily ~enzene): ·.·Activated shidge, re"moval-efficiencies ( : . 
. . range. betWeen 49%·and 99.9% with .a final effluent concemration -between:·.<O.l 

. ppb an4 ·4,100 ppbfor; ·a BEXT influent, conc.entration 'ranging·hetwee.ii 30 ppm .. 
and·1oo ppm';·PACT 'ie!poval e.fficiencies range. between 95%and·99.7%·with a·.-·. 

l . • final effluent concentration betWeen 0.3 ppb,. and 1500 ppb; .. :: ' - . : :' . ; ' . ~.- ': .. 
\ ' ' ~ . . . . . ' . ' . 

·. . Chlbrinated Meth~nes (pririlariiy ·ine~hyl~n~' ,chlor"id~):' 'Ac'tivated sludge . . .. . 
. .remova1 efficiencies range betwee·n 38%<and 9.8.4%.'with a finat effluent. ~ · · · 

' \ 
' . :concentration be~een. f3. pph_ and. 59 ppb. ·for, a. chlorinated niethan~ Influent 
· concentration o( approxirttately 200 ·ppb;- PACl':.remoyal effic~encies range 

. •. between ·> 70% artd · > 99.9% with a final effluent concentratiOf!, between~ 9.0, ppb. 
... '\,·• 

·, •' 

and' < 20 ppb. · · · · . . . .. - . . · · . ·· · 
. •, . ' . . - ' - , ~ \' . ' --

. ... 

. Chlorinated Ethenes (piWlarliy vinyl chloride ~d ·teir~chloroethene): .. Ac.ti~at6·d. . 
'sludge removal effidepcies range between 30%~ and 99% w:lt_h.a final effluent · .. · . ·.· 

. ' concentration between. <0.6 pph ind 1_00 .ppb for a.chlorlnate<i ethene ·influent 
concentnitioli of approximately. 200 ppb; PACT removal efficiencies· range .... 

· ~. -between 88%' and· >99.1%.with a'fiQal effluent' concentration betWeen< 1.0 pp}? · · 
ar,.d·. < lO.Oppb~: . · . . . ' .. . - . -

· · .· Eth~rs' (prima.rily bis(2-chloroethyl) _ether): Activated ·shtdge 're~ti~al 
. e~flciei:u;ies range between 67% and 98.3% with ~'final effluent concentration. 
~between <-13 ppb af!.d'29 .ppb for an· e'ther infl:uent concentration or'. 

. . . approximately 2.0 ppni; :P Acr removal,efficiencies are· appro,Xi,inately ~3% with 
.af'Plal_effluent_~onceritrati~n. of 44 ppb. · · .. - :' .. ·· · ·. . ;" · ... : · 

'_J • ' '. :._'· 

(" I ~. 

: •, '. ., . '. -
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·_ :1.· ... : .;_.:.'./. ::: ... :· PNA~ (~~j~arHy ~~p4thalene··~nd·i't~:·~e~iv~t:i~~s): icti~_ated·sludge 'r~~o~~-:',-.. > >.: .. 
. · ·' .. : ·"'· effi~e~~es r~g~ between 35% ~nd :>99~_09%'with·a final et:fluent. con~entration· : .. <>:. · .. · 

I ..... ·. • · · .· . · .. betw~en .<0.7 _ppb .. -and 42 ppb for a. P.t'l.f\ ip.~fu.~nt. concentration of- · . ·_ . 
· :· : · · · . _. -· · · approximately .100 ppb; PACT rein oval :efficie'p.cies range .between '> 90% to· -,· . .:, ··. , .· 
· · · · . ·. · · . ... :· >.99.5% ~th a fimil efflueht conc~'iitrationJ)etween <:) ppb ~nd < 10 ppb. - , . ·. .· ·: · '- .. ·: ' .. · 

: ~... • • .. • .. . ~vbn }n!>u~lj til: f~ll~wiilg ~~~titi~ai gr~~(l~ are· Dot i~c!udeii a~o~g-,t~e ;oun~~aler .·. .· : ·., 
.. 
1

.····:·. · ·. ··_:·clie'rrtical~~.of:c6n¢e~ theyh~ve,-been ~cltid~·<i in·-~~-. detailed ~riaiy~is~in~~ .they ·c_ould:·. ·:· .-.:': · ,._ ·· · 
~ · · .' · . i' ·. be -~ff~ct~4· by ·p~t~~#al giou~dwater. dlsch~ge ARARs:· · _. · · ·· ·. . . . : ·. ·: · · · · · 
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· · ·-1··. · · ._. .. : _.:_ -- :c~i~_~in~t~d ~iha~es:_ (~~im·a~i.Iy ~hloro_~-~~~~e· ~-iui --(~--4i·~·iit.ci~~e.tha~e): ; . ·· · ·, · 
, ·•· ·· · . ·· :, .'-· Activat~d slti.dge J;"e'moval efficienci~s range between· 39o/oand'99.7_%'\vith ·a final ·. I. •• • 

. , . · ·: .effluent c~mcentr~tiqn be~een · · < 0.3 "ppb and ~0. ppb for a chlorinatea etha1:1e · ·:. ~ · • ·. 
> ·1 ~·. . :. . ; ·)_~.fluent co~~ent~a~ion between 1.0. ppm and 3.5 ·ppm; -~ACT removal· efficien9es 
. '- "' ... · .. :'range between 71% arid 99.-7%-with·a final effluent. concentration between'< 1.0 ·. . ·. ,, -.-· .. 

. '.:_·-.-· ·:'ppb'arid.25 ppb.: ;': . ,.··:.:'·_ ·-. . . . . . . . ,. .~ .. ·- . ~ .. ; :.-. · .. \_. ~ .'- .. 

. 1.· . ·. :./ :·' ; __ -: •' ~ ·.: _·:-... ... ·. <. :. ': ·. '<··· · .... ~-"'.. . : '~' :. ; >. ·. ' .. · . .'·.. . ' 'I• :· ' ' ' '. ,' 

· . '· · · ,· Isophoro_ne - f...ctivated.sl~dge ~emoyal·efficiencies rang_e ''betw~en. >56lfP a,nd:- · .. 

I 
' .. --. . . . . ': ' > 98.2% wi~h .~l fimil.effluent concentration betwe_en 3;0 ppb and < 10 ppq'_for an . ', . ' •' :. -~-' 
. ' : .. -isophorori¢,-~rifluent_ co_ncentraiion ofapprbxirri~teiy.9.0:ppri;-PACT r~moval-' ·.-

- '. . . . . . . effi.ciende's·~ru;¢ apprbXimately'97.5% With a fi~al' effluenf:concentratipn of.< 1.0 .: ': . 

•. ; : : .' ppb. ; ' ' • - . . ; ' ... •• -~ . ' . ' . . •... · ·. . . . . .; .· .. 

... ,_ · ... Pheno~s (primarqy 4-n;tethylphen<?l aild,phenpl):: Activated ~~udge .. reiJ?-ovaL ... .-.;-- .. , .·,·. 
- -~· ·· dfi~~nd~s range··bet\veen 68%-and ·>79%:.with.a final effluent concentration· .. ' · .· : . .._;. ·.·:. 
~ .. ' . . . ' . ' .. betweert. ~ 1~0 ppb and. 1300 .ppb. for.· a 'phenol influ'erit concentration ··of::· .. ': ,, : .~ .. .' ,. -
~ · · .· · ·,- · :'.approXimately 4.0. ppm; PACJ: r~moval .. efflciencies are ·approXimately 96%. wi~h-; ··~. _.-~·.. . . ·~ _-·. 

1 ----~· ._.···>_·.·~ .a~~e·~~~nfco_~~~~n~r~tion_.o~~p~r?~a-t~ly·~~o~.~b·_· __ .·. --~:·.·.·.: ::·/. ·.· _ · .. _· ·.·: ·,. ,·.·· ... 

, . I. . .. .. • , •• Chlorinated Benzenes (piimarily· ch~orobenzene and '1;2~dichlorob~nzene):: . 
··1· · ... · :. . .. ::· -~ctivate_d,slu.dge remoyal e~ciencies range.b~tweeri 37% ~p.·d 99.~·% ~th/3:'fuial·· . : ... : ..•. : ·· 
' ' . _· ·. ' . . . effl~ent concentra:tion ·between < 2.0 ppb :and 270·ppb for• a chlorinated benzene : ' . . .. ' 

· ... _. -· _ , .. _. ·_. inf!uerit ~~oncentnition of approximatel{3oo ppb;_ P~CT ~etpovai-~ffic~~ncie& ... · .. , · ,-· .. 

I · . .- . _. ~ ·. · ... ' . ·,-range ~etween _90% ~d, > 9?.:0 _with ~ · ~~~- .~~uent _c~?ce~trati~n be~een .3·? ,. __ ~ ·_. .- . . . ~: · 
. . . . _ -.. . ppb anq 30 ppb. , . . . . . . . - . , , . . . . . . . . . . . . . . . .... : ; ~ ' . . ..... . .-'.~ ~·. '. ' ' ' :'_ : .. :. -- •, .·. . . ' .· '; . -. :' _ ... :. < . ' . ' ~-~ . ' . ' ' - ,· . ' · .. ,'. '' ! • .... ' . ; . . ,. :1 ,; : . ' : ' ··1 -· · ',. . . .-.:~ Phthalates ~(primarily bis(27eJhylhexjl) ph,thala(e)': _Activated:'sl~dge re~oval_ , ·, . ·' · 

. ' . .- '. ·" :, ' _effiqen'des~ range ·betw;eert 37% and 99% With a final· ef~uep~ -concep_tration .... 
~ .
1 
... -._ .. ·.·.· ' · :.:' ':_ pet~¢en' <-1.0' ppb. and .. ~ 15 ppb for··.a ·phthalate: influ~n·t conc~ntration of . " ;· . , ... 

· . , ,, . , · . approxini.at~ly- 20 ppb; PACT 'rempval effi~ierides range between 67%. and _· ·. · , .· .. , . 
. . . ' . 99.5% With a 'final eftJ~~rit'con~~ntra_tion -~f .<2~0 ppb i~·22ppb._:.. ·, ,,: -> . ·'· .. 

· .. ·_, _ .. :'.: ~·!. ·~-- .' ;·.-.:· ' .. ·· ~··· .... ~ ·:. '. ;_. \• .. '. ·:····.. . .:- _: ~"-- ~·: ~~ ·.· .- .. -_· ..... ·-~'·f.·~·--.'~·-.. ·.··· 
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Perk_- Ac-tivated. sludge .re1Do~al effi~encies ran~e .:be~een~44%: and 79%. with·.· · -~-· 
·:a final.effluertt concentration ,between 0.2 ppb. arid. o·.s ppb ·for a·PcB influent·.·
concentration of approximately 2:0 ppb. : N? ~ata ·~as availabl~ for PACT ~ ·.. · · .. ·.I 
treatment.. . . - · · . . · ... · · · --·, ·· 

· ·:B~sed ~n the ~bove remo~al··effi~iencie.s and final 'effluent level~;-and the sele~ted. · ' . 
.. di~charge stand_ards 'inT~bte 4-14, neit~:ler the NPDES·norPOJ;\V:'discharge~,stand,ards . 
-app~~r:likely':io be ·met ~sing.con~e~tio~al aerobic,··tr~a~~ent' sysfem5,.for·the BETX 
, compounds, ~hlorinated.methanes, :chlorinat~d ethanes, chlorfl)ate(i ethe~_es, chl6nrtated 

:I 
',· 

:·1: I 

I' ~ . : : . , . . • - . . ' . • . . • . ' • . . , ' 

benzenes an~ phenols. Either a modifieg· biological tr~atin~nt system (e.g.,. PACT . · · 
. syst~m) or a secondary,.treatment'process option (e.g., 'air ~tri~ping.: a~tiv~ted,carbon' 
· adsorpti~n :a.~ uv 1 oxidation): would -be. requite<!-' to. m~~t the_·· applicabl~- .c;Iischarge .. 
. standards; . All PO~ discharge staridard_s appear likely to .be m~t if a PACT syst~m: or _· -
equivalent;. is employed~ However, NPDES discharge -~timdards for b~~ene and ·~arious· .. : 
'chlori~'ated~ compom{ds' are still not' likely' to b·e. met without the .u'se :()'{'a secondary 

· tieatmeptprocess option:. · · · . · -. . ·. · · · .. ·, _·-- . · ' 

.. · 
• . I 

Implementability · , ' I 

[ '·. . . . ' ; .· 

., . 

I 
. ·.:·1·,··' 

I 
•. I 

.. · ·•1. 

. Aerobic and· a~aerobic' biofogical .tre.~tinent are proven ~technoiogies fo~ industfial 
'' w~te~a.ters.and- c_oritannna;ed grohnd~aier,: and hav~: been' s~lected as a::g!o~d~ater 

I 
,· -... 

_· -· -1-
- : ·. ~- .. 

.. · · .-t~eatmenttechnblogy in,num~rous CERCLA·Records.ofD~cision (RODs).·_ .. · .... , - · 
.·I j.· , • .\ , , ,, .. '· ..,·· '• . ' . . 

.,. .'- ,· '< I ,• ', / 

'"') -~ 
,. 

If iii-situ .b~ological' tre;itment. of groundwater is. selected: tre,(t~d' wou~dwater :.fiomthe . 
ab~ve'"gro.und bioiogic.al tre~tment 'system. co~ld ·be reinJected, instead' bf 9isd1argeq. · ·• ·_. 
This could decrea5·e tlie operatio:Oal -~ost's for ill-situ _bicHogfcal t~eatrrient· (e.g.~ ·nutri'ent· ·. .·. 

· . a'dctition,. etc.) .. Biologic~l tr~at~ent 'is applic~bl~ to. ~ont~min~nt· levels up to . 
· approxi~ate.Iy.4,ooo:ppm:· The tot~i maximu·~ voc ,{nd svoc· .gt.~und_water: 

·.· c;:oncerittation d~t6.rmiri.ed· from (lata. pre~eilt_~d iii T~bl~ 4-7 is. approrliD.ately 400 ~pm; .· · , 
· Sine~ :~onitoririg wells were n'otlocated within th~- a~eas of buried ·wa.stes ·arid soil .. • · 
. 'cont~ntination,' initial contamiri_ant-_influeni concentr~tions fuay be signifi~antly hlgh~·r: .. 
; Biologic.al treatment is better capable pf .handling both ·higher, ~~ ~ell :as fllictua.tihg, :- . , 

.: influent· co~tarinant ,concentrations than the· other g~ouJ?.dwaie~. treatrtient ·proc~-ss 

. . options. . ' . . . . ' . . ' . '' . . . · .. ' ' ' . ' ' ' .. ' . . . . . 
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_· . the ,~rou~dw~tet ~y tpe ·ozone ari~ .tr~fe~ed ,-t~ the.v~po~ ~h~~- · :buri~g· the' M~!~h ~ ' 

· 1989field deQ]ollStration of the Ultrox· futematic:;mal UV/oxidatibn 'linit ~ part 9( the :. 
' u.s'; EPA SITE Program, ozone 'and voc off-g~s' dest~_ctiori e'ffici~nci~'s for' the'' 
cataiytic:.treatmen.t unit ~er~ _measure<;! to b~ greater thrur-~9.99%~. . ,. . -~ ·. . ,. ... 

,. ' \. l ' , - ' . . ,, • ~ 

• • j • • • • • • '· • - • t . - • . . . . . . ~- ~. - ·._ . .. . .: ·. . ., '... : _,· - .. · ' .. 

. . , · Resu,lts of the SITE demonstration (U.S. EPA. September- 1990). showe.d m~riimal · · . 

. · · . · · r~ductions in. groundwater TOC· foll.owi~g .treatment, suggesting ·thafincomplete · 

··9xidati~ri of orgamc~~ompounds h~doc~ed .. Howev~r,--coritru:ipnants-'comprised-ohly · 
2% of the TOC, thus making. a-statistical comparison difficult. .Other Sup-~rfund~ T~get . 
Compound' List VO~ arid SVOC compoum~s were not detected as possible ~degradati~n -
productS.Jollo~ing ·treat~ent.-· Data· r~gardiiJ.g ·degradati9n: p~oduct ·evaluation-is not , 

.· .· avaiiable ·-for, review.~ .A·ii evahiatio~ 'of p'otenti~l degrada_tio~ .prodticts.- ~nd. their 
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· · · • ·corresponding toxicities may h~ve -'to Jle perform~()_'~ ·part ·ofa-tr~ataqili!Y·or pilot. ~~dy., 
. ·~ ' . ' . . . . . ~· - . . . . ,· . . . . . ' - -. -. - ' 
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' 0 •' 0 0 • • : 0 0 • I ' : '• ' o 0 ~ : •' 0 o •• 0 • •" f "'· > ' The following potential. removal, .efficiencies for the groundwater chemicals of col). cern. ' 

.· ~ere: identifi~'ct ·based: o~ a re~ew.,o{U.S .. EPA (Septembe{ 1990)',.avaiHt~le· ~e~dor: . " 
I· 

_ . 'Uterature-and:!lie u.s-.· EPA :WERLt~eatabiiity database: : ' · · · · · 
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' ' . ~·. . Chlori,nated Methanes. (prfmarily methyl~ne' chfaride ): . R-~~~vhl ~ffide~cie~ '. 

. . :range .b~tweeh 99%· ?hd 99.9% witha final 'effluent cmicentratioil-oetW~en <. 0..· 

·.'below analytical detection li~ts and: 3:o ppb ·.for ?. chlorinated metliarie.influept ' ' '-I 
· .. . : concent;ation ofapproxhnately 200ppb~ . . . ' . ' . ' . . . ' . . ' 

'' 

-·· · ~ . ·Chlorinated Ethenes. (prlm~rily vinyl ~hloride ailCi tetra:ch16toethene ): ·: Rer~o~at 
. ':'efficiencies range 'from 86% to 99.9% with final effluent concentra:tioils"betV(een .. 

belc:;)\v· amiiyticaJ. detection limits and 4.6·ppb. for' a chlorinated .ethene influent 
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. . concen'tration-of approximately ~00 ppb: .' ' . ' .. ' ' ' . :' 
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Eth.e·r~ _(p-rimarily.bis(2~chl9ioe.thyl) ether): -~~-~ov~l effi.Ciertcy of: _ 
a:ppr6xiniately;99.7%'with a final effluent coilce~tration o( < 6.0 pph f~£ an ether . . 
influent concentration of approximately 2.0 ppm. · · · 
. . . ' /" . ~ '. ' ' . . . ·. .· . . . \ . . .. ' 

I .. ( ' I , • I •, ' • ~ ' \ \ 1 

.wAs (primarily napbthal~ne and its det1vatives): . Rem~:wal effiCiency of > 88% · " 
with a final effluent concentration of <2;0 ppb for a·PNA influent_ concentration · -· 
. of approximately 100-ppb. -· . . ·. ' ' ·. .· -· . ' . '• .· , . .- , .-

'·. \ I ',• • 

. ·. I ' t ' . J :...~ 
' ' . • • ,• ' . • • ' ' ~ • •·I ' : ' ' • ) 

,· .• _ .. · 

'I . ; :.· ·.r:ven'thoug~ the following ch~mical grqups are_ not:incl';l~ed ~mong·th~ groundw_ater · 
. . '.·· : -chemicals of concern, they have .been includ~d in the detailed analy'sis sine~ they ~quid. l : < be. :llfect~d bypi>teniiaigro~ndwater disch:n'g~ AAJ\Rs: · .. . · .· . · 

.: ' ~- Chlorin~ted Ethanes ~prima~ly chloroethan~ and ~' 1-dichloroeth~n~ ):_ Rem~v~ ' 

.. : .--.. 

. ·--

. ; 

. ' ~- .. 
__ .··_:I . · effidenciesrange·from-40%·t<'>:85.%. No representative e_ffluertt.concentrations 

' ' . '' . were'· reported (or 'a :Chlorinated ethane influ~pi concentrations rangirig·-~etween ' ' ' 
. _ ...... -

. I· 
.. ·. :.: _ ··:· :.- .. LO;tpd}.~ppm:._ .- · ·.-.··.-:·._. . · - ... .; ,· ·.· . ·- . ·. -.- :· ... - . 

. . ~ . . . : . ' . ' . . . . . . ' 

·· ... ·~ _- ~· · .:··-.. PhenO'ls (priiri~rily 4-ni~ihylphenol' and phenol):· -Removal. effiCiency of 
", , ': ·'. approxiriiately98% witP, a final .effluent·~ohcentraiion of'le'ss than 100 ppb for a 
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·. __ phenol influent concentration ranging· betWeen 3.0-and 4.0' ppm .. : .· :, . . 
.: ) . ' ' .'' ' . · .. : I • . • . ' ._. ' • • •, ~ :. < ' ' • • ~ ' ' ~. • ' ' • '• • 

· . Chforinated i3e~ene (prl~arily.chiorobe~e~e and l~Z-dichlo~obe-~ene): ·Data 
- \yas not available for .these ;compound~. ' ·. . '. : .. ; . '- ' ·. ·. ': . ' '.. . ' ' . ; ; : ', , ' . .· . ' .. 

I • • • ' , ' ' ' • ' 

,I; 

' . ' ' i ' , I ~ ' • • '\ , • , , \.. • , ' • , 
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I • • . . , , , , , . 

· -:. Phthalate' (prim~rily bis(2-ethylh~xyl) phthalate): . Rem·oval t:fficiency of . 
_ . approximately >.87%.with a' flnai '¢ffluen(conc~ntratiOI1 of·_~-3.0 ppb.'for ·a· 

. . .. phthalate,influent concentration of approximately 20 PRb·' .. , : . , . ' 
, :"' ' , •. , ;' ,' ,'·.,, • .. _; 0 : . ' ' • , , ·~ -:· . ' , : ' •• ,·. ', , ·,, C , ·,, • . ', . ' • ' L 

. . . :. PCBs:· Removal efficienCies rarige between 99.:6·% a,nd 99.9% ~thfin~l-effluent , , . 
. _:··· : ·:· ·_ . :coricentraticins betWeen· below analytical ~e~ection.lirillts and.' 0.2ppb for ·a PCB~-·· 
.. ' . . , . .· .influent cqncentration of approXimately 2.0 ppb. . - .. , 

• • • • ' • • • . ! ' '. • • • • • • • ' . • . ' ~ - . ~ • • 

- . ., ~ . ~- . ' 
'\' I 

.-·_1· .. 
, .. '; · Bas_ed ·on. tli~- above' reiriov3J ~ffk~encies anc(fiD:ai effluent. lev~-ls,. an,g the .selected: · 

·'I~-·:.· . :,- -_. d~s~harg~_;standards. in Table '4-~14, :I tis fe~ible ~hat,t_he NPI?ES a~d POTW_-'discharge • ._·_~- · 
· · .standards:can be met for all of the.ch~mical groups 'of co~cern by UV/oxidation . . : .. ' I ' treatm~nt.- A ~econdary tre~t~eht proce_~s optiqri (e.g. carbon. ~dsorptio-~) Would' npt he : '. ' .' 

.. r,equ~ed.:: . _ , . · · 
. ' . 

.. 

.·1 _· -_ ~. I~pl~mentability. . . ·.,- . ·_ - .· _ ·'. . ; .· . _: , .. >.· . .· .. ' , -
· Based- on a re~ew of .vendor 'liter~tUre, uV) oxidatio~ is appiicab.l~ to c~ntarni~ant levels · · - · 

·I- -: -'l,IP--~·p),o_oo .pprri a~d~t~tal·org~niC_ carbo.~ leve~s--or2o,ooo J?Pm: _:Tiie t_ot~I m3.xim~m.· .. · ,_·.: _ -
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. · ·-voc~d_SVOC gio~rtdw~t~i·cbnc~ntratio~'det~~ne~I'irom.d~t~.p;~s~nteci\~.~~ble 4~ _ ·. ·:·_:_.:·.1-. 
1 

· .. 7. i~ approxiinateiy 400 pp~. ···:As m,.~ntione.d: e·ariier,. ~ocltoring:-wel.ls \vet~ npt. · locateq . ·. '· · 
1_ ... --wit-~ the ar~3:s-. o(b~ned wast~s imd .soi{ contamhuttio~.': If actual concentratibns ·ru-e ;-~ · · · 'I · 

.signific~tly:higher during irrltial -de~ate~g,:UVjo#d.~tioit 'oiw6undwate~ marn<Ji''be .·: ··~·-. 
. . . ' . 

feasi~le 'as the prim.ary·meth~(J:'pf treatment,: D~lutiori··_of i¥'t~e~t' ~9Jmh~ate(rroiil ?.it~ '. ':-~ ' I' , '·I: .. 
Site or Jowe(aqu'ifex: primping, however;' m'ay occur si.tlce .contaminant concentrations ,iii . , . . I 

' .. 
' I. 

\hese,area~ are si!l~ficanHYlgWer. ·.·. UV/mddation oould still bO 11sed ~ ~ seC9n~;n.y ..... 

1
-- 1 

_ treatnierit proc_ess option instead_ of c~bon ,ad~orptiort foll(?Wing biological. tre~tment, or·· · . _ 

.. ' i: ~ . 

. . ·- ·. . . . '- _.. - . . _, . ,; 

. air_stripping.~ ·· '.' , .. .- ,·:.. · - . . :· . .. - · · · .... ; ·. · 1·• I 
.•· . \' ; .. 

.. '· ., ,.·•:. <:· .. ' ' '.· -···1: .· 
··:_ ... · ·. _· ... _ .. ', ._- -~·· __ . ·._.' .. ,. .:· .--·-·.-· :_, .. _. .. ,_· _:.:·. ·-···_,_,·_.·._· __ . :·_ . ·_-,.- ·": ·. ,. ,·:-. ,._. :_·. '--·· _,· __ , 

· ., .· · _ .. · UV lo:id,dation has be-en-used o~ full'scale groundwat~r cleanups at a limited humber of. . . 
•" sites -iD. the :l~t'few years_.;' Groundwater, contaminailt'm~trlces.'similar to .the' Ac·s Site -. : . ··I·' ·-I 

.· · · · · hav~ ·been, ·r~ported· to pe 'sut~e.ss~lly treate_cl_ usin~ uY 1 o~d:atiort .b~~d .~n v.en:dor ca.Se: " .. c ·. · 

: :st~dies. Uv/oxidati~n--treatmeni:·6f groun'd~atei. h~s been sel~cted·· as the remedial ~' .·.; 

' · :,. aCtion. aitema~iv~ in ~o -r~-¢ent CERCLA RODs; one. ~volvil).g t~eatment of chlorinat~.ci . -... - ~·. 1· 
, . • . ., . r 

. ·,. .. .ethenes a~d the' othe,r wood~tr~ating phenols_: The chlorinated etherie ~OD Vfas·for the , .. · '· ·: 

s·ame ~it~ ~h-~~e the .. srffi..' ~-~o~~: demo~_tratioh was· perforyn~d. 'y endo·r a~a!l~bflio/ . . . . < ~- ·,_._I · 
·. · for lJV I mad~t10n systems IS lun~ted._ · · · · · · - ·-- · ·' · .. · · -•· •· · · · 
•, f I ' ', "• ~ • • ~:I 0 I ' { o·. 

·. ·. ing~ met~ls and s~spe~de<J soli~S Ci>Il~enttati6~~-in th; ~r~~fidw~t~f:ca:: ioul ~ ··. > · ·• > ••.. · 
. ;~V /oxidation .~ystem,· ~hus req~idng ·pretr~_at.ine.~t .. , Th~s·e -~~ndi.tio~s exist ~-n: th~ : .. : ... : .

1
, , : 

_ __ groundwater samples collected at the ACS.~ite. A metals pretreatment system would: be_ _ · · · 
-r~quire9._ ·Adjustments to gr~undwater :Pi-1 ba5ed on alk.~liWtY I~v~Is''rn:ay .be. req~ir~d to·· -. -

·:optimi~e t're~tm~nt ~ffi.ciericy ... Mainte~a.~ce __ or'the ·ozoriation_:~yste~,:irv/l~~P: : · ., . ..: 1-
·. :_ as_s~~bly, ozo~e . decotriposition unit arid ~th~r _mi~cell~n~o~s sys~e~. parls Is, required.· . _ : __ . . 

.· D~ily -'operator_·.~ttention and·.sampli~{i.s.:req~ir~d •. bllt is)inii·t~d to'approxihgite!)/ m:o '· . ": .. <"I:-.·· 
. . . _ :ho~~sperday; .. _._-· · · · ··. · · · ·· , .. ·- · -. ·_. -: .: .~-:· ._ ,. · 

. _·,_.1 .- ';. ~. ~-~·.: ·.:.: ·.• ~ - ' ' ' •' ·., ··~ '· '~~··.:-· ~ ·-:.' .:.· • 

· · . _ , . -A·tte~tabilitY .. a~d';~~:-pilot shldy .. is ·req~~red t~ ~pti~~ oz~pe~ hydrogen pef~xide a~d _ _- .:- , · I 
•. :·-· · '·._:-. _·- ;···: · UV~combinatio~_-and·dosage.s.' ·It is ·likely. that ·follo\v;,up ·tesxing :Wo~ld:be··;equire·d•·ta:·:_. · J :.··. •·• ---- · 

- - -- , -.- · -___ alter- thes~.~os~ges,·as ~ounov.:a.ter contantina~t coric~~tf~ti<ms.decr~~e·:~.th time.~ ~e- ,{:--:.. ·<· _ ·1 .. 
. gas t~ liquid, ra~io can ·~e u.sed_ to· control the ·amo:unt of contaminant stripping that).. ·. ,· , 
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· Cost-. Capital and annual O&_M costs for a groundwater pumpmg rate of200 gpm are .. · 
_- present~d in TabJe 4-~5 .. _ Design assump~ions. for pu·rp~ses of t~e cost'·~~tima,te are ~ · 
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4.2.7.4 ~r-Stripping· 
-. ,• .. '. 

··._-Description ,, ·-· . ... . . . 
· ·:A des¢ription forthe-airstrlpping.of:groundwater·is presen~_ed in Section_3:4.1A Fi~re . 

· _ · . 4-6 p;esents a sch:ematic proc-ess. flow diagram:~d preli~nary_ design_ infonrtation for- an- . 
: _ai~ .strlpping system~- . · · . . · - · , . , ·· '. 

' ...... '.· 
'· .. . :··. 

- . Reduction of Toxicity. Mob-ility o~Voll.m1e Through Treatment . . . 
I' I ,, • '• • • o,: ' • ' ' • I ' ' I \ ' • ,· '' I I ~ • '• • ., '• \. 

. · _'Air: s_fripping _ofgroundwater transfers organic compound~ to the .air .phas·e.· _If vapor . 
I • • ' '. ' ' • ,\ , ·_. ' ' 0 1'\ ' ' • •, ) ' ' I 

: , -phase treatm~nt-is used, the destruction oforganic5 as ·a result of thermal tr~atrrient or· 
., '' ~p~~t- carbon regener~tion·wo~ld res~lt-in ~m··ov~rall- to~~ity' ami yol~m~ n~d~ctimi ~( 

. . 'co~t~~n~ts' in' the groundw~ter;' 'M~tals _are no.t :amenable to _air. stripping _tre~tine,nL.' ' ; -
· Based oil. a re~ew ofthe U.S. EPA's·WERLtreatabilicy_datab1ise ~nd other·refer~rices ::.' ·. 

presented _in t.he.-Sect~ori 4~0 bibliography in Appendi~ D, the· followin-g ~e~oval' ·:· ·_ 

'. ' efflc;ienci~s and fiilai' ~ffl~ent 'concentnitioris ha~e bee~ achieved' by a~ stripping.for the ~ ' 
· ·groundwater chemicals Of conc~m:· ' ..... -·· · ~ · _ -.__ _· . · ·. __ ·-_ ._ .·._ .·. · , ·. · -

'., 

-'' 

· • · V~latile ket~~:es: ,(primarily a·cet~~e;· iPet~yl ~thyl k~tone and-~ethyl:-isobutyl·_ 
. ·- · ~etone): Removal· efficiency. is app~oxiinately 91.5% with a fiJ).al.ef~ue~t _ ·- - · . 
-· ··, con~eiit-ration of approximately 10 ppm· for a vola_tile 'keto_ile influent ,· 

. :_ · -, ·concep.tration rangip.g, b~tween 100 'ppp1and 300'ppm. .- · - . · :- . ~ ._ ._-- _· 
·. -~ . ~ . ' ,· ~ . -.. . . : ' ,·' .' ' .. -~ '"';. ,. . . '.' .· ... .. ' .· .. _ . ' ~- ' . :. 

: ' , o o • • • • • ·' , ~ ' ,· ' ' ' ·, ' • ' • ' ' I I ) • :, ~ ' 

,·.- BEXT.Compounds (primarily benzene):-_ Removal efficiencie's range betWeen· 
, .' '73%.~d;99.3% With:~ finaLeffluent concen~tat~on betWeen-52 pp~:and ?300 ppb 

- ' 
~. . 

·' 

: fo~ ·aBEXT irifluentcon~entra,~_ion ranging between30 ppm and 100 ppm. -: · · · . _ 
• I ' . ' ' ' . - ' , . I' ' ' ~ 

' - .. . . '· .,, . . . . . . - ,··. .- . . ,· .. ·. . . ' 

· .. Chl~rinatei Meth-anes- (primarily me.thylene chi bride):~ Remo~al. etpcieilcies . . ... 
. : range- between 96.9% and 99.9% whh a ~nal effluent collcent!at~o,n betWe,en .... 

' '' -.. '< 0:1. ppb. and 18 ppb'· for -a' chlorinated- nieth~:p1e influent ·conc~ntratiori· of_' 

'' -

--
' . 

·appro,P,mately 200 ppb. · _ :- · · · :. · . , · · · . . 
. . ' . 

. . · . _' Chlorinated Ethe~~s' (I)'rifliarily vinyl chiorlde' and tetrachlor~ethene ): . Removal : 
. :effici~ncies range fro~ 72% to 99;~% with a Jinal effluent concentration ·. 

. ·between· 6.2_ppband. 57 ppb- for .a dilorimited e't_bene·influent ·c.onc~ntration _o( .: 
· ,, ·. ~pptoXiina~ely 200 ppb: · , _ . _ ... 
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' ' · .. :·_.-··. · .. ·:.'.··.Ethers (pri~arily bi~:(z-cplo·~'~·eth~l) ~the~)_:': Nq: data. is. ay~-ii~bl~ f~~.~~k~e'. '·.-. 
.. ·compoimds. ~~ed on.thei! Henry'sJaw co~t~J;lts ;md ~n influen_t.concentratjon.. · 
: >9f approxim~tely 2;0 pp~ ¢thers 'Yould:not be _exp~cted,-to·be .airten'abl( to air 
_:. ·stripping:_·.·-.•. _.·' ._·.: _:. _· -__ ·: . .-. ;· _ ._ <·.: ·:· _·._ .. ·> .. _ :~- .. ·~ ./ / .. _ · .. :: -.- . 

'1-.--' . . 
: . . 

I 

. , '• . 1-
l • ' PN~s- (p~~riiy:_naphthale,ne. and 'i·~- derjvati~e~):·. 'R.~m:~~al. efficienci-~s range .. > :-~:-:· -----1 -I 

. \ ' . . . ' .. -from ·tO% to 91% with a, firial -'effluent concentration .Of 37 ppb 'to 100 PPP fqr a' _; ; . '.. . ' 
. I - ~-~. -· PNAinfluept concentrati9itofapproXimately:io<ippb. __ · · · -... ·· .· · 

i ' .·· ·. ·• · ... · . E~e~ihough th~ follo~ng chemical groUps ~re not in~l~d~d 'a1nong. ~e gfoulldwatd ·• . 1 .. 
' -_ 'c~emicals o(~(j~~e~:- they: have been ipc~u,ded· in_ ih'e:d~taile,d _a:I1alysi~' s~?ce _they could . ' . <· -~-.. 
·,. -bea,ffectedbypotep.tial·groundwaterdischa:rgeARARs:· · ;·- · .. -- :-·- .. >.- _·, · __ · __ . ·._. 

o 0 • '-' • ' : '. ' 1 ' .. • , .. o • o o' o • o' ' I I ' o • ' " •' ._ • • ~' ' 

... ·. _._.·' ., ,; ·.,.·-··- . 

. . _-:.1 ,- , 
.'::. 

·_Chlorinated Ethanes '(prfuJanly chl~ro~thane ~nd),-Fdichloroetharie):::.R.em(>~al -
-efficiencies r~ge from-89% to 99.7.% with a''final effluent concentration~ ~anging- · ___ · 

·'\: ... ,betw~en 0.:? ppb ~~d. 't40.'pp,b for ·a. cblorinated~e.tha~~ ·i¢lu¢nt con~entration · . .- I 
:·- r~ngipgbetwe,en:LO PP!ll_.~d-~5PPITI· ·_:. - - .-: .. · .. ___ . 7 • ,_ • :·_ ·_ . 

-. . . . _ .. _. -i~-~phorone ~ R~~ova(effic~ency·:·is: ·approximat~ly. 33% .With ·a· .fin~t~-efflu.ent -· ·- :. . . .--

1
···· . _, 

., ' concenira~ion of .approxiriia.telf6.0. ppb fot'an i'sop~_orone .'illfluenrconcentration :· -~: ·~- •. : -:· (- . 
-- _, ()fappro.~ately~;Oppb. · .-: , ... · __ ·;. ·.·. - .. _ . .-<- · · · _ , 

-\ . ' ( ' ' ' , ' '• , • . , , I ·, , '' • • • , " .j' .'- .'' ,• ... ' 'I ·, 

.· ' '., · .. p'hen~l~ <Pn~arlly--:4~m~thyl;hen~l and phenol)::· N~~~~t~-:-ar¢ av'~nri~ie··_fbr~'th~se_·-.----; _.-:·, ·:- 'I .. : 
· ' -· .. .. compounds._ -Based on their H~ruy's law:const:;mts ·,an~ an influ¢nt cqnc¢ntration · ·. ·, ··_ ~-· ·. < · , 

.. _, _ran~g ?~~een-~;Oto~_-?·PPlll, pheriols-w()uld~notbe :e~e<;teoto.be aiil_e.n~~I_e_, ... _- ... -. ----~- ·_. 
. to arr stnpp111g. . . ··., - . . · ·· · · ·. ·· : · : · · · .. 

.. ~ .' ': .. · .. ·.< ."' ~- ,.· ~ ·. . .· · ... · ... · .·· : .. .. ' . ·~ .. · .J ·' _.",: .. • ·• ' .. ··· .. -·.' ·.;_ ·- ••.. '···. _: •.. ~. ·:.··. ,,· .. ·.·_ ":.~ _·.·.~·. ,·r.l_· ...... : 

,• . Ch_Iodnated'_B~n~~n·es. (pri~adly._chiqmbe~ze~e and 1,2~diC~l~~ob~nie~e)_:·.:: ' ,_: ·. --1· ·. ' 
. · Removal efficiencies range )Jetwe~n > .. 83% and ·97% with a. fmal efflu~nt.· . . · 

. ' : c(m~eQ.tration between (q8 ppb a.J::td _<23ppb'for'a chloriruit~.d--:bepz~*e iiilluerit,' . '' :.· - -
:concentration of approximately ~qoP,pb. _._ · _ . : .. --: .. .- ,. -- :. ·. :-. . , · -. · · · .... -.. ~.-. 
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, - ·. · · · • ,c Phthalates (primarily- bis(Z-ethylhexyl) phdialate): .. No d~ta·is ava:ilable-for.these _ 
· - , · ... ·. co~pound~. Based on· their Henry's'law co~tants and a phthalate inpuenf _ _. . · _ . _.I- · 
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.. ·- .. ~-- cqnc~ntration ·of·~pproxipi_atdy 20. ppb, .phthalat¢s:-would not be··expect~·d to be: .,, . . · 
· ·· · · · . < amenable to ali stripping; · ._ - · · ·· . _ . . · -' / · ... · ' ---', . ,· ·_. ' . . . ..•. .(·' ·_, .. ' .. ·:, ., ·.·, '-~- . 
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,·' .. : .. PCBs:. No dat~ds a~ailabl~-fo:J;-these com'p_ounds., .. ·. . .. -- .- ._ ·. · · , :- .. , : · · 
•, • " 

0 
' • I , .' • > I; ~ I : .':/'- ' 0 \' • ' ' ' : ' ~ • ,'. ' 

, ··Ba~·ed o~ the a~~v6_remo~al .~ffici~nci~~ ~nd rinal:~~~~~ttevels,·-:n~~~~e -sei~cte~- .-:· 1-.· 
/ I '• • (,_ • • ' • •' '> • ' ~ ' • ' • • I • • > J ' ' 
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·'discharge sta.hdar9s ·in-Table 4-14~ a secondary-treatmerit'pro¢essoption-may'be:reqriited_-~- _1 .· , 

·_> aft~r th~ air:-stri~p~~g- operatlo~.:.~~- n;eet -~oth the- N~QEs'··arid-'PO'f.W_ p~-~chaq~e:·-_.\ ·,: . _'1·-I
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stand?rds~· ·. Sec·o~dary· t~eatm~·~t. of. b~ni~ne may. be requi'red:. Similarly, ·~Ithough -· ... · 
potenti3.I. diS~harge ~tand~ds could not' be identified .fo~· the keto~es, thei·r. high influent . 

·, copce~tratio~ :arid ~elatively low air stripping treatme'nt 'effici~ncies wo~ld likely 'require· 
.se.c~ndary ,treat~ent_ to ·meet di.scharge 'standards' that would ... be': establishe.d by 'the' 

· ·respomible'Agencies:. · < ~ · ·- ·· · , _ .-.· '· · 
. '' 

.·' ·:' •· _··J ·. ·,_. 

. ~- . 
. .... 

. ;-

. ... 

Implementability . . .· . , . . . . . . . . . . . . . ·. . . . . .. . ·:· . ,.,_ '· 

.. · .·. Air's tripping. is. a PfO~en tecbnol~gy for th~ 'tr~atni~nni contajninated grou~9irat~r, ~rid .. ; .. ~ 
is the mo~·t frequently·s~lecte'd grm.indwater treatrrientte.chnology .. irt CERCLA RODs to_· , 
'date~ Air st~pf)ing is usuilly cost effective for '·co.ntaminant .influent co~ceritratio~ tip to 
. appro~imately ~1.00 ·pp~~· .. Th~· to.tal ~~xi~um ·voc and SVOC ~groundwater 
co~centrat~<:)n d~teqnined frorp.. d~ta 'pn~se~ted ~n. Table, 4-7 ·is ~pprmdmately 4'00 .ppm.' . 

. Since. mon.itqri~g: wells ~ere not located .witltin the so~rc~ ·areas ofb~rl~d wastes. and/soii. ·· . 
· conta~inatio~;:J~~ial :co.iltaminant. co.ncen~~ati.~ns ~ay.l?e sigruficarttly highe~~ ·Ait:, 
stripping :aiqne may not be suffi.cle.Iitly. flerible ·t~ effectively: treat infl~~nt <:O~centrations .· 

.·, 

·.· 

I~ .. , 
' at ~h~se leve_ls ~a cost effective manner .. Pilution of influent groundwater frq'm off-Site·· ~ 
. or lower' aquif~r .pumping, howev_er, m~y: ~ccur sin~e contaminant c9ncentrfitions in these. ,. 
areas are si~caritly: lower~ . . . ' .. ( . . . ' ' : . :~ : .. . .· ' 

.. 

. I· .. '' .· . Th~ air. strippillg tower:.would reqilir~ ~eriodic operator ··attention a~d·. m~int~rianc.e; ~ .. · '~ . •· 
. ·. w~mld.an ·activ~te,d· c~rbon 'adsorpti~n ·se~oridaiy tr~at~ent· pmce~s option (refer· to. '.· :_ •. . . . 

1·. .· ·, · $eetion 4.2.7~1): ·. A meta~s an.·d s~sperid~d; solids pretreatment syste~: may .be ;eqtiired ·· · .. · . 2 · 

.. :_ ~~s.ed o~~·grou~dwafer _saiTiple~ col~e·~ed ·at .the ACS·. sit:e·:. A pilot· study' ~o~ld he.·.·· ·· .. ·· 

. 1:. · · . ~eq1,1ire~ ·to. ,~eterfiline th~ influent cont.at;rilna~t: ·~oncen.t.ra~ions· c:md ~ptii~i~e the , ·: · 
op~ration ofJP.e. air .stripping tower:. It is likely' that follow-up adjus'tments to: the 

· .air/wat~r ratio .would .. be required as groundwater ·cont~~t concentrationS ·decrease 
' .) : o -~. • I t I _. I ' ' • ' o • " ' ' • • I • ' ' ' I '1 • • ', • • ' • o • • 
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-.~th time. and·. with the indus'ion ~f-lower·a·q~if~~- e~·tra~-io~. · -P~r~~~i~ -~ainte~an~e ·- · -- ;, -.I · '· 1 

w<nild.also incl4de'backflus}ling the' system~o .. remo~e .. buildup o('iron and-bacteria··_ .. :<_··. __ .,·.·: 
·-sl~dge._-Vet;tdorsforair.strippin.gt~~~rsare.re_adilyavailab~-~: _·_.-.----. · .. ·:·.- ... · .. _-., ·. ~.c.: ~-- ·. :I 

• • ·' .' ' •' "', ' ,'.1 · ·· J . r -- rl· .. .;,_·. , 

I • ' ·,I' ' .J. • ; • ., .I ' ,~ '. <" ( :' ',' ' • • I -~'' '.' ' ' ' \ I ' - ," ' ' .:• ·, ' •' , :,:' • :J • ~·• I ' \ '', : '~. !"·.:, ~ \ ', ' '•' ' '·, \ .: • 
.~s ·mentioned ,e-arlier,· ·ketone~ _are pot- readily.·strippable und¢r·~ormat;operating · · '.. · · I · 
. conditiot;J.S. '_ Keton~s- alsp h_ave high c~bon us~ge requkerhent~- if a car_bon a4sorption· ·. 

·:· ,._ · .. ~s~corld~rytreat~ent p~oc.ess'optio_n is·add~d .. It. is also possible·filat:be~ene ievel$-wilL~ · :·:_: __ . 

.' .· . not' meet. appli(:able 'disch~rge. ARARs ·_follpwjng' aii strlp,pi~g b~~aus~ ~>f its: P9teriti~l~y . -:: ·: : ._ ' . ' 'I ' .• 
· ·_. high,influent-cq~c~11trat~ons. .. - . · · · ' ' . ' · . ~ - -· · · :- . · · · ·.. : . ·_ .: · · · , 

. .. An ~ption to irnp~ove ihe rem~val ~ffidencies ·ro~ ihe ketO~es' artd bent~n~jSto:Pie~:at' . ••••. 
• ' ,·• , , ., ; • J' • ' I , ', , • ' • ' ' 
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' ' 

0
" I I /'" J , • • ,1: , , 0 '/, ' ·' : , 0 •, 

' · · ,.·. · . .- __ , ,Jh_e 'infl_uent ._giound~ater. :Case ~ttidie,s (Halv~rsen_ ~rid Ohn~~k ~nd-·y._s~ EPt\,·)~88) ,' · : · .. ~-· --~~ 
·- ; have, showii dramatiC .improvement.ln the removal effi_clel}cies of methyl e'ihyl ketone by . . ' 

I 

I-

. ··pr~he.at_iii-g. th~ irifiuent--~grotind~~t~r~· . ·H~n~y's. Law -cqn~tants ar~ .tetrtpe_~ature_ . 
_- -.. ! - .-. d~pehde~t:., 'Irtcrea5ing · the i~tPperatUre :of· the. gnn;ndwate~ · i~creases .~he :-H~niys_ uny .. _ . ·_ ,-I .. 
. -. · ·., co~stant5 (Le .. , :strippabiiity) .or' the,contaffiinaht~ by_-de~ea.Sing soll:ibility. iq~w-at~r and __ _ . 

. · ·-: in~reasi~g vapor press .. ure: Ifth~rmal 't~eatJii,ent. of off-gase~ from the ·air~s(ripping ~o~er. '--I ·-
-. . . . . _.Is: e~ployed. in. o~der ,to meet· VOC ·elnissi9n· A.Jt\Rs, w~te ~ heaf from :the -~J;tit _-c~ b~ _ . ·:. _-,: 

. ·' . •. used tO ptObe~tihe iiillu.\nigroundwater: .· ·· ~ • . ·:· • · • I 
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. __ :-The. disch3:rge~· o~ ~e~t~d'-~Q~ndwat~r ~fflue_~t-on~~it~ t~ r~ceiving_.b_o~ies ~!scuss~~ ~i:n. ·· · .. ··.-. -
1
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. · -· _ ~ect10n 4.2.4.2 Il!ay- be ·.subJect- to- Indiana_ Water_ Quality Standar9s ARARs. Heat (I.e:, · .· · :_ . · 1 

, • . ' . • . . - .• _ . . ·,- . • .• . . . . .- . '. . .. . ·,. '··. .- ·- .• - ·. : '. , .·. I 

· . temp~rature) ·is --considered a potential -'pollutant~ .which. can be subject to· NPDES. permit . ·_.- · · .. ·. 1 

>con~itions ~nd Jritli~~a ~ate~ <?uallty ~~a~d~:ds.' ·IAC: 2~t~· 'pr~hibits th~ dis~h~r~~:--qf. _· ~ • : _-_'·1: 
water:at_: temp·eratures w-hi<;h would either ,adversely Impact the ·a,quapc bt()ta,. ·. · •_, . , . 
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Because th~- Site is located hi a current u.s. EPA.non:;~:itt'run~ent ar~a 'for· ~zone, 
. :'treatment. of bff-gaS. frorri the-strippet ~-proh.ably' be required .. It'has been .assumed 

_ : · that-·a the~;u.tieatinent unit.would· be used for._off-gas .t~eatment f~r the.purpose-of the 

·_ ... ·_:·.·~'cost estim~t-~s~:_·· Heat, fr.om.th~ u~t can also.be·us~d to preheat·grmind\Y~ter~ri~r,to 
stripping. : .. : . · · '· ·· 
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_. . . Cost - Capital· and ·O&M costS for ~ gro~ndwater Pll:.mping.rate of2oo· gpin are preserit~d 
·1.· . ··.,in. TabJ~ ·4-t?. _ri~slgn as'suniption5Jorprirposes or.' the· cost·estimate· a~e_pre~ented··.tn 

· . · . Figure· 4-'6. ·_ · -. · · ' 
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· ··Description> ; . . . . . _ .. ·" . . . _. ' 

·A description for the ion excha~ge}reatment of-groundwater is present~din Section: 
·i~t~.7; ·Ion ·exchange. pr~limimiry ·design. iruoirn~tionis presented ~·th~. corr~spondipg ~
figures 'for i~e ptirri~tr~att!ten~ p·rocess_ .options~·:. . . · · · ... · · · · - · · · .. 
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. Reduction or'Toxiclty. Mobility or Volume. Through Treatment::... .. · · . . · · · 
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' Ion: exchange is, "po~en~ially appli~~ble: fo~ removing all. of tli~ _ inorg~nic. m~taJs· det~cted 
. . . ' llf_ the groundwater .at the A,CS ~ite; t~~S reduci~g th-e V()lume o{ ~~t~ls p~eSeJ!t i~ the:. . . . 
. _ . : groundw~ter; Patterson .(1985) discusses the· expected ion. exchange -r~rrioval'dficiencles.: ·; 
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· for several~f--t~e rri~tals present in .the ACS Site's groundwa_te~.·.: Ion exchange removal ... 

·. ~ :efficiencies range· fr~Iri 75% to 99%. for dil~te in~rg~c irlflubrif c(m.cbitration5 ~p _t9 

·1.: 
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.· -~ app!oxirr!ately 4,000 _mg/i. Th~ cruculated,m3ximu~ 'totai metals"Jrillueht:c:cm~entrati.on . ' 

·- . ~ deterinitie9. rro~n: data pr,esente~: m·Tab_le 04-7 K 1~000 pp~.- ·.Patters<?~ ~¢ports' an ion · '·_· 
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F~i t~e most part, ion ex~hange· is ~ot __ capable of :sele'ctively removing specified .metals. · ~- · ·. - : 

it ~ay prove diffieult to treat specified met~ls to-applicable discha,rge· standard~.if rither · 
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. fu,cineratio~ of 'buried wastes and/~r -s~il ~-~edu~es _the t~Xicit}r. ~n~.-voltiiTie ·of ~rga:p.ic'.:: ··: . _ .,·: 
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· more potenti~ .'v-end~rs·than for lo~ t~jpp·era~te· thermal t~eatm_ent.- Since all orgariic·: 
. matter:in soH.is·dest.royed duri~g th~ lntiner~tion pio~es~ •. th~ volun;:e: 6r des'troy~d-, · · 

.• ' organies· Would ha~e i~ 'be,rephiced with,Cle~ fill .riiatenals .. Because the wa'ter .consists . 
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; 4.2.8.2 Ori'"Site Lo~-Temperature Them1aiTreatment 
· Des~ription .. · · · .. ·. · · · · · · ·. - · · ·. .- · ·: _ - · . I. :' 

· ·A desCription oi the~al · t~eat~e~t tech~ologies is ·piese~ted _in s~ction ·2.5:2.2~ _:FigUre·.- : ·_ 
,. · · ,~-9-pr~s~-nt's ~ sche.maikprocess flow diagram a~o -P~~lirriinary des,ign )nforinationJor· . --

m1-Site low teriipe;~ture the~altreatment:.' ' .. - · ·. . · - · .· . . 
. . . . ' - . . . ; . ' . ' - . . ' :' ~-

Reduction in-Toxicity.·MobiliiyandVoiume Through Treat~ent_ ' . · ... ' . . . 
: Low· temperature the tina(' treatment :reduces the t·oxici t)' an.d · voh.iine.-- qf. o~-ganic. ·_ 
: :co~tamin~~.by d~stroying the~- u;,·a catalytic afterpumer .. Metals-are notamenabletq: .· 

. ·. '.'low temperahlre the~ai treatment, b~t :would.be ~obillzed iffpcatioh. of the·soil'is: 
- '' ·perlorme~L · Off-ga5es for.l~w- temperature tlierffiai treatmerit are! sigruficantly le~s than ... 

. :incine'ratio~:~and would al~o be treated. using .. appropriate 'scrubbi~g systertis.' -. BEX'f ., ' 
-:: compounds, chlririnated methanes, chlo'rlnated etharie~. chl~n~ated ethenes ~d volatile:.-.: . 

· ~ei~nes .are 'am~~abl~ · tb }ow· .~emp~r~~re · th~~at' treatment.-. Sin~e. lqw. tempe.ratuie · 
_. :.theimal treat~ent-ha5 b~~ri liinited; to date, J~- the--rettiedi~ti~n:·ofVOC- ~nd petroleum--_._: 

·- :_ '< conta~at~d- soils,·_ .a pilot study·would be r'eq~ired'- to' as'certain the ireat~bilicy of the_·.' 
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·. _: .. ~t· 35oop':~d 99.99% at~ ~~e~ati~g\~rhpen1ture of 55~f..:Re~o~al-·~:fficie~ci~s fot,·~ ._: .. 
- BEXT compounds. hav~ ,ex~eede~· 99o/f~.. Pilot study ~ata · prese~ted _ i~. Fox, ru1Q.· Alperln ·· . ·. . " ·.·· 

. reported successfui treatment of PNAs, as well' aS redl:lctions of PCB ieyels i'n so,ils from,.__ ' 
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. fee.d concentrations 'rangingbetween 200.ppm. and 40,000 ppm to: a final concentration of .- ·. , -· .. · 
• r • • • ' • ~ ' I" • • I . . • ' " . ' . . ' . . • • '>- ( ' • • • ' 
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·. . . . ·. . . . .. . ... ' . . , I ·... . ·'- , . , • :; :. . · ... , '· . ' 
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to. sh;nple, cc;n~taniiriant matrices ai).d. petrolel,ln,J derivative compounds. 'Lowjemperature ... · ' 
.th~rm~l treatment has beeri' mentioned .fn five recent CERCLA' ROD~·.aS being i . . ' . 

> ._ possibie.te~~nology for. treatiiig soils with·. a simil~ -co_nt~~n~nt ~atrix :a5tli~ A~s Site.- - · : · · . : 
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.· .. ,_1:~ ... · ·tr~atmetitproce~s, it i~ :feasible t~:piace ·it back o~to the ACS. Site and· eliniinat~ th~ 
',-I ' ''· ' :_ .. ~equire,menf fo~ backfill miteqaL' '/\ vaiianc~ fr_on;r the 'RCRA,'land-ban requi~ements' 

-·1. ·. --· -may. have ;to be obtahie~ in order. t6 place tre-~ted, sons back on-site. ·-_There ·may_ b~. 
signiflcant.publlc c~n~em ~elative·to pl~cing a \ow t.emper~ture unit a(the Site. 
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:I - ·· DesCription: . , .. .·.· . , . . ., :~ 
· , · ' - ··.A· descdpdon _.of -th~ biolqgical · tr~at~erit ~f b~riel w~t~s ·and. soil is~ pre~·ented in .· ·._ .. _ 

_ · _· 1: , ·.: · ·. · Sec~ion. 3.5.1.1 .. Figur,e ~-11. pre~~nts, ~ sch~tpa!ic ~rocess· flo~. d,iagram -~~nd l?reli_mi~~I)'.- :_ ·. 
~ ' · . destgn mformat10n for land fat:rmng treatment.. . · , -. . ·- · ·. : . , · · · · .· -. . . . · : . -... 
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rLa,nd fa~ming' is a ·pioven method of-biological treatment for' soils, ap:d -is ._the most 
--~-· · ·. _ . ·frequently seiec~ed ·'method. of biologi~al 'tre~tment· ~ CE;RCLA ROD~ .. _ A·~eryJarge · ·'. · 

I , _· ~.ea woiil~ be. required to construct land'_f~~- treat~ent~~~l~: becau~e .~f the volJme of ' .. : .. · -.
1 

.. · ·. _··- . buried wa5te arid· soil~ requiring _tteatinent; aiid ·the_ relativ'ely .slow biodegradation _rates · ;·~ 
.. experien.cefj. und_e;·J~nd Jar~ conditions .. :-Some of ACS's ~hemical manufactu;irig· ·~ .' · 

. ·· : ·'" ~pe_rations ~ay be.imp~cted by the'neeito provide s~fficient.surf~ce 3:re_a. . .... :_ . , . ___ · 
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· ~ ·_: -C:~fup~1Jnds._ei_t~-~~-:·~ot a~en:abl~ ~9~ r~fractory·t~ ·ae~obic·-degnid:iti~n -~re ,likeiy ~o -~ · · -.· 
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volatilize during tr,eatment and ~ould -not be degr~ded:· ,Off-gases would h~ve· to b~ 
·collected anq _treated if applicable air ·etiJissioh._ARARs ·ar~ exc-~eded~ or th~.-VOC 
emissions pbs~ ~.threat to 'h~m~n.' he'alth in the 'vicinity oi th~ ACS Site .. I tis not feaSibl~
to. c()ilciuct. b~tb ~erobic and: ari~~robk biological treat~ent under land farm: conditions. : · 

. Jt would :also'. be difficult to int~oduce cometabolized and/ ~r engi~eere'd nrlcrbprgaili~ms-: ' : ' 
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. . in abompgeileous manner to land farm trea,tp1ent cells.·· =_. :· . . , , 
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. , ' · · -· -Mate.rhtl.baiidling requi~ements for. land fainting 'are· rriu~h less than for slurry~pha5e- : ·_ .- - ' · .· 
... '.,:. '' bi9r'e~ctor ii·e~tment, t~us reducfhg the'potentia,i fo~:yqlatili~ati~h- during~materiat"_· .. :-,. ' ' 
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, . Site' (ni ·a-periodic .basis 1to:monitor ·.arid maiJ?,t~in th~· iand farm ~reatme~t cells~ ._.. . . .· · 1 
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Sedion--3:5.1. L< Figtire 4-12 pres'ents,'a schematic-process flow diagram anp P:reliinin~ry. '. 
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I ' . than i~ ~chfevable. in ·a land. f~ ·tr(!atment system. ·. S~ce' e~tracted groundwater can be _ 

_ in~6r~ora ted .into ·a --~1 uiry-p~ase bioreactor' treat-merit; the. volume ~f ground~ater _·. 
. r~quired. to lie: tr~ated by -the on-Site groundwater treatment syste~ could be.'r~duce-d_ 
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.... _. _Material_bandling·r~quirements for.sh1rry-phase bi_or~actors·are,mu~h·gr~ater than.for'_, --. 
· · · : !l~nd: farmh1g, thbs increasing the potential for volatifuatio,n during imiterialharidlirig . J. . . · · _ a~tivities~ _ W aste:water ·generated· during the_ ~mal, slurry sepaniti~n- proc~ss_ w~uld e_ither · -_ · · . 

. · _ have -to be- _discharged :under an-J'WDES ~or POny p~pnit, or added to)he .~n-Site 

~- -. .- .. - gr?un.dw~te~ tre~tment_ S~~fe'm . .' _Laborers \v~uld __ be re~~ire~-Ori ~i' CQ?tip~?US ~~i~lO 
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_Th_e ·n~- a~tjob. aiterna,tive -is requir~d by the (re~sed) NCP to be ~~atjied;forward fo~·· · -. · 
detailed evaluation~_· Iris a.no· ~ostalternative that is retained:to.provide' a'b~eline···. ~-

. compariso~' tothe- other aitematives. ·-contfnued p1onitoring ~ay. be requ:i~ed as part of .. :'- .... 
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. . Overall Protection of Human Heaith arid the Envi-rmunent.-- · . . < . · 
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. ; , Th.e ciirrerit levels of risk presented. in· the BRA would not be reduced by the no action · . 
, , 1 , • ·, I ·' . , • . • •. ~ • . . • • • , , . /" , ' • , ·,' 

:- aiternative- ex~ept through natural atte~uation mech~nisms. The presence of buried '· .. 
- ,_ --w~tes'b~lo~ the w~ter table, as \Veil~- contaritiriants'whkh, ar~_~oluble i~·water,would. 
. , . :: p;ovide a-'contimiing sou~ce. ofupper ~d lo\Ver' aquifer i~}:iact. Since- 'the·· surrouri~in~. . . -, . 

. . wetl~nds •'se~e -a,s a· i~calize'd . area fm:: :grO\.ind>w:ater disch~rge, 'they would 'likely be.-, 

impa~teq by cont.~ihants ffiiwating. in woundwat~r. : 'nowrigradient resideritial.~ate~ ... 
·.wells used -for ,non-drinking· purposes. could_ als.o be impacted by contamina11-ts- in the.-

. . - , , . .. .. I , , . 

·groundwater .. ·. · - · ..... · · · , · · , .: . 
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. . _:Compliance with ARARs · · 
. None Of the ARARs presented 'iri tables 3-2· t~rough- 3;:4 are. d·~redly. ·applicabie _td-the. no • 

a~tiori ahernative~. -SDWA -MC~ and non~zero .MCLGs· -could be. consider~d reiev~t . -- . 
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Th¢ eurien_t levels pf ~sk. -~sociated Wi~~ the on-Sit~ exposure_ s_cenarios presente~- in the' 
BRA·would,'be re4uced by pre~entirig contact-with .~ontaminated .soii and w~ste~ ; 
·Con t'a.miiian t con·c~n tr~t.ions wduhf .be re'duced. throtigh. natural.· attenuation of· · · 

. . . . . ' ~ . . . . . . . ' ·-: '"'~ . ' - -. . . ' . . ' . 

·· .. conta~inants from the \Yaste :and soil with. subseqrienrtreatm:~nt_ of the .grdumlwafer. _ 

.·' _. 
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. ':This ~c.niid ·be ehhance-d by pushing c~ntaminates ~thi~ :the s~~M' wall v-ithtreat~d .
. gro~qdwater. · The ~oritiri.~ed migration .of c-ontaminants fn the· groimdwater ·off~Sit~:-· 

· ... would be -reduce_~~ .which would mitigate futlir~ i-~pact.to d~~grad1~rit w~tlaiids~ Turkey:, . ·-' · 
.• ' Creek _and re~identiaJ 'wat~r-'well~ .. Capping the -c~n,taminated soi.Is:ap.d WaSte ·at the Site' 

. .. ' - ' would' redu5e the·-potent~al .. for. erosion' and transport ,of ~ont;tminated. surface_ ~oiis. It· ' - '. 
'::would _alsqrhinimi,ze the potential for the volatilization of v:ocs illto .the aml?i~~t. aJr, '! 

·.-eliminate· th~ 'ge~eration of 'ai,rborne.contaminimts; ~~d; pre~ent.dermal 'contact and·:, 

':: ingestion of. surf~~e soils if used iri conjunctio~ with .deed restriction coilt~ols. 
. ··. . . _ . , _ , · , ·. ' , . ( · , • I '. : , - • , , ~ ' .. , l · , l. c :~:~:;~ ~~~1~:0,uld b~ used to con~olthe use ()f ~ontarninated groundWatet~nd · •.. •. · .. 

' 

._·I· .. ··._ ... '.'·:.. . Grou'nd~at~r- pumping. and···t~~~tment triay. ~~t' be capable 9{ -~~hie~ng ~stablished 
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Shir~y walls ~sed for contaip~e~t: may ·be susceptible ·.to chemi~al_~~t.~~k and··:·.··_.'. . 
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·, .·.:_·would· not migrate·.· off-Sit.e h~'cause 'pump~t{g_ from l~e i,nterior' or th~ wal-Lwil_l be.. - ·: . 
: conducte'd .. A_sma,II· amoutit o'i pu~ping would- maintairi~inw~:mt horizontai·gradients... · · .. · 

. . . However; .tlie: st~{mg downward yerlic~ _gradie~ts ~~~I(f riot :.be r~versed .by ·s'roall ·s~~e·. · . . ... 
pumping.: Co.ntinued oper~tions··at the :A¢S Site would\equire iritreas~d· riuiintenance'_-; ·· 
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-~- t~ ·w.orkers dud1lg imple_~entation: or-Alternativ.e 2. ··Th~· time ·rrame reqU;ire~trto .. · 
.' . . ~ 

. ::complete_' the construction of Alt~qiative 2 is estimated' ~0· be one _year. 'Oper-ation ~nd ' 

··1 · .. ·: -ma_i~tenanc~ w?u~d contmu~ ·ror ~oyears.~.· ' .... · . . . , · ··~, · · · · · . _ _ ... 
. ' \ ' . -~ . 

- ...... 1: . ) . ' 

jinpleme~tabiHty ' ·· .' ·.. . . . _ . · · · . . . ··,_-, ·· . _ ··,· 

. "'Slurry wall systems' are p·~~ven' metl:i,qds for·. containing. ·contaminated groiindwater.-_' ·. ' ' 

Vendors 'capable of irisialli~g sl~riy•wan, sy~te~s 3:re readi~y· availaple. =The ~oa;~e · 
>grained. sarui p(e~ent :ai the Acs ·site .. inay cau~e conStruction· problems and slo~_doWn5.' 

·: ·~ ·, Th!! :c.~nstruction techniq~~s' used in the installatiop. :of ~oil-bentonite, slu~ W.ap' .systerris~ .,' ,· ..... 1· . . . -. ~ shoul<:f b.~ cap~ble ofoyercoming the potential problems associate~\, with th,e soil.. . 

. ,c_l·. 

·a 
- '' '· ·. :c.~~ct{tioilli at, t~e. ACS Site; 'Iss~~s '~s~dat~d with~CS's'continu.ed use_. of tlle ~~il~Qad: '·.· 

· - ·.: tra·ck_s whicl;l' diVide'_ the .on-~ and off":Site areas can ·b~ res9lyed so that art appropriate.·'· I '.· . ''slurry wall confiiuration' c3it' be -~elected. At th~ pr~sent' t~e. ACSs: coh·t~.ri~ing chemical ' ' 
· -· , · · ~~~factur_ing operati~ns Will reqpire futur¢ us~·-of the railroad tracks. · · · . . . , . . 1 .. : -_. . ·_ -.. ·:· .. --· . - . . . :. . -· .. -· ... ,. _ _.. -.· .. · .. ·· .. 

. · . .. .· .. Cos't- ~apital, ~ual :op~ration ~d ~alnten_~nc~ (O&M} arid ~et pres~nt. w:orth costs·.· 

. >1-
· .. ·· are ptesent~d ,in Table 4-'16 and Appe~dix 'B:. Desi.gn assumptions for p~qjos~s of the .· . 

·.· cost est'imates a;e pres~ilted.in ·Figu~e ·3_-2:: and th'e'.itemized c~st:·e.stimated for: 
, , r •• :; , • , , I , , - ~ · . 1 • 1 , • 1 • ' • '= • , • • , , • • · 

. ·'Alternative 2 px:esente.d -i~ AppendiX B.· · · · · · · . ,: . · ... · 
' . ' I • ' ' ·' • • . • ·\ '. ' • _.1 
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4.3.:3·Altemat1ve 3A~·-·,Dew~ierlng ofQn.:site .Area$: Exca~atlon .and On-site'Incin~rati~n • · • 
1 

• .·1 : . of Buri~d _W~t~: Grou~dwate~ ~mping: and Tre.~t~~nt: an~. Treated Water bischa~ge·. • .. ,., · ·. · 
··.·to Wetlands·.· '. :··. · · · 

I ' ... , ( I ,· ' \ • > o ' ' '- j ' 

_ 1·- .. :· ·.::-.~ ·f~:~:~:i~::~~~:~~a~:e:tn~tive 3A Exc_ept'~~ste Wou~d be :rreat~:d with. ~w .. · 
· · · · Description' · . .. ' · ··. ·:- · · · '. ·. .. ., _· 

: ~-· : : . The. site would be d~watered using: art extnicti~ri system described iri s·ecti~n: '4.2~3 s9. : i . 

. ·. that areas.'defuled as burled w~t~ .. and PCB-d:mtaininated soils can be excavated for oil- .. · . . 
•.• 1.. . . . ·Sit~ the~al-tr~atment. .I.~tially,. ~he ir~~n~wat~r: ~ul#ping.··~d. treatrrie~t, sy~t~rn -~.~~ld 

·· ·· .· · -~pe~ate. a:t.200 gpin to 1~)\\ler the water level at. the Site._ to·. elevation· 72s:~ Orice the 

'
·1·.·. · :groundw~ter' level ·is·lowered~·the:·punipiflg rat~ ·would be-.r~du~ed· to._about 80 gpm_ to 

. · . ., · · ·mafutain :the ·la~ere'cl leveL ·.:Excavation. wouid · th~n· begin in oiie of th~ ·was-te are~ :lin til 
groundwa'te.r.is encounte~ed. A 'well p~int,.system. would then be used arol!'nd th~ 
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F:o~ the-~Urpqse;'o{g;ner~ting a_ ~~st es~iiri~t~for'this ~te~~tive; ~uried\vaste ~olhme~ .. 

for each sorirce.area ~e-re determined 'incoqjorating both V:i~ua.I ~bservations of-b~ried ·. 
i : ·.I . drum and. free_ was'te .presence' during site i:nvestigatio~ actiVities, as'-well·_as a d~li~eation : 

·. _:of areas_;:.at.e3:Ch s~ple·depth_interval ~th, iptal.VOCs~i~ excess of i% based On dati ' 

-~ .. :generated during· tli~- RL' A eut~off ·point.-·of 1%. VOCs was select~d for buried. wa5ie .. · 
... :. ·: .deiermimitfon ·since this levef'is· e~pected to rep'r~s~nt_· the pr~sence ·o('';fre-i. 

·· .. . wast~jliquids" apd offered a discernible lev~l fo~ the differentiati9n of the RI data .. The 
:-I- . · · jnaximum volu-me d_e_termined us_inf ~ither appro~ch _was- use~ to calcillate _the_- buried.· . 

.. . _wa.Ste volume for this alternatiye.- B~~d on 't:h.es~ detemlinatioris,' appro~at_ely 65,000. _ 
~ .. ' • • . • • ' • • • • l 'I' . . __ ·;cubic.'yards (appz:oxima_tely'96,000 tons) would require on:..Site' ther~al treatment-. A·. : 

· .. - ..: .. delin.eatiou .of .area,s define~ as burie~.wasted~-- depicted· in :~~·igure 4-L: using so ppm··. · ·: 

. . . tot~f PC~s as the crite;i~ fa~ delineation, appr~xim~teiy 1,000'' cu bi_c -y-ards ·.of PCB- :_: ". I . · contamlmited soils ~ould be excayated for the;rr1ai· tre?tment·: A imifor~ depth o( • . · · 
' . . . ' .. . ' . ·. . ! . . . . . . 

I
. . . buried wa~te. and_ PCJJ.preseiice using surface ~teas depicted in Figure.4.:1 was.'ilot-~· 

.. as~hm~d irt the_ ·caieu!ation of ~oiume. 'The depth requiring. excava~io~~ for. each c~'oss~; . · .. 
:sectlo~al ~ia Vlits ·assumed to· be .the maXimum depth m~eting one of the buried w~te. . ' .. ' 

I . · _a·r. PCJ3-,c6nt~~iriated -s~ils ~rit~ii~- outli~ed ·abo_vt? ~-as~d oil: -s~mpli~g inte~~ls· use(·:· 
.·-;. . --·· :: duiing the RL._;.Cross-s~ctionaf drawings delineating defined· areaS of buried waste and,. - . 

· · . . PCB-contamlli~ted .~oils .at depth ~11 haxe- to be. prepared· dudng the finai_ design. ? • · :\. · I 
1
:. 

1 .. · ... __ J.-·· . ' ' . '·'. • . . . ·. '• ., ___ .-

1'. ."' '- .._ ~ ' ~ r .. , 

. . . 

·. Lpw· temperatUre tb,er~nal- tr~atmen~ ·and incineration _have been: r~tajned ·as potential_ , __ . 

:~h~:nnal. treatine'n£teclmol~gies';~ ACS's_ int~~tionto continue it~ cheinic~l 1Ilanufaci~~ng. . . 
·. ·openitions. would _have. to be·. con5ideted. in -~~eating air ort;Site. therrrtaf treatm~·nr umt ... : . : · 

I ·. ·- · The _mo~il~. thermaJ·treatD;tent. u~h a~d soil staging __ are~·w?u~d haye l~ be located . 
· adjacent ~9 the off.:·Sit~. Cont~nment Area .d~picted in Figure 4-7 to avoid ·interferi~g·.-

'_':-~·- .. _· 

' . 

·1: 1 

:. -~th ACS'. operations. A co¢pariso~ Qf these proce~~ optio-~. has been ~~de' .in .Se~tion ' 
·4.~.7~- F_igtires · 4-8 ~cf: .. 4~9-pr~s~ni-'schemati~ process·_.fl~"Y diagrams·a,nd. prelimin,atY .. 

·_.. _ de~ign infor~~tion Joi · th~~e ptoc(!ss qpiio~s~ Off~g~ses 'fro~ .. the low .:temperature.· .. 

.... therrmil \treatment uillt_ ~oul_d likely be· trt;ateo 1ising a thermal_ or catalytic: incin,erator.: · · 
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· · -0~-~ite ihei"Jilal treat~enf~ou~d b~ pe;rormed~~~~~g ~fthe~ .. a m~b:ile ~o~~~~mp~r~~fe· : -~· ·.····I .. ' 
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. . ·.'thermal tr¢atnient Unit·or mobile rqtary<1Qln indrt,e~ator.- 'Excava~ed fuate~al~:fr.9m the: .•· · .• ·~. 
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" .aieaslocated on the ACS porii_on .of the Sit¢ ~ould iui~e· tob~-;tra~portetLto the off-Si~e - . ·I . 
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. .. ·.staging ai~a.· . Tank f~~s:locat~d 6# ~top<of the Still Botto~ and Tteabl?-~~t:Lagoqn. . ·.· ·. ' 
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. . :. None··~r' the ~~dime~t ·~~pies ~olieeted exce'e~ed· t~e,:l~· iot~r~b~.crlt~ri~ used. to' .. '·.. . ... 'I ' 
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·. : . d~line~te buried w~te: ·. Ex~ept,for.·the. fofn:ter .~attir~ drainag~. syste~ .. wh1chr~~eived · · 
) .. ·. '. ' .' runoff fl:otn· t~e -~ff-Site c~~tairune~t. Area· (i.e.,' s~pie :~:Dos,· in th~ RI); el~v,ated; levels' ; . •. . . • .. 1·' I 

... '~of_ vbcs and· SVOCs ·wet(! not d~tected in tpe rema.irii.rig .drainage 'ditch and .wetla.Jlds> ~:.: . ' .. 
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. .. ·· sedimenlsa¢ples. ,Low leyefs .. of.P~Hs and phthalat~s,,wer~ t~e-piesJon?nant·: ·.· · . . :1· 
. · ... contaminap.ts·dete~ed in the.sediinent.samples. _The 'le~~~s-.o{d~t¢cted_phthalates ~ere. ·.·.·_·:. .. ·· · 

· -··.· ·.·· within.·a range whic~·-is 9ft'en typical,ofn~tur~lly·oceurrlng b~c~grol,ind c;bnditions::\Vhil~: :· .·. · :··_. 
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·, .. ' '~.: ... 'tb~'le~els··:·of ti~tected PAH~ :Wer~: ~thip ~·'range which· is tYPicai,bf',~re~_:proxhnate;.tO:·; ... ~: ·. :_: .. '_.: 
... vehicular traff~c. Surfidai pre.sence·. 9f P AHs is oft~p., associated with petroleum· fu.el-.. . . , . ·,. 

, · .. ~~?nt~iriing ~urfa~e~iun~ff fro~- ~ehictilar tr~c s·<>~r.ces .o_r iea~bing from ~p~ah~ha.s_e~ · · ·- .· • ·;:.·I·· . 
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. ' , wetl~ds and dr~nage ditch sediments co_ntaini.ng these'ley¢ls ofphthalates .~d.PAHs. · · 
:bas ~ot.6een.includ~d:a·s p~t'or-'this: alternative. ··source·fempval.resulting £r6m.th~ .· ·;·>·:1 .. 

·. > ' excavation afid .t~e~3J .treatment .of burled ·~~t~ of soiis arid soil.~ovdrlng ·w~uld r~duce . 
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-~ .· . . · · _preve~{ de;~al, co~ tact~· or e~cavate_d· f~r th~~~al tt.ea~~~nt ·~long ·~1th · ~ther. PCB7 . · : 

contaniin~ted soil areas; '' '' ' ... -
. ·,. . ' . ·~ : ·. ' .. 
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·· · The)atgest inobileincinera~or and low. temperature theririalunits currently available are· 

: :• I .·' 

.
1 

..... •: • capable, of pt()cessing 3U.to.5o io~-of.soitper hou~.--A-iypicaJ.mobile the~al treatment . 
. ' . ' . ;unit proc~ss~s to·'ion5'6fsqil per.hou:r . .-J?retr~~tme~t lnthe f<?rm'of miXing arid screening . :_ -

_:·'o(th_e buri~d wastewb_uld be necessary' toproVi.de a mo.re,homogen~~us feedstock.: •., 
. -1·. · .. -__ :. · A5~u~n.i a· one:year;·time frame io_complete. d~wa.tering.acti~ties, and 24 h()urs p~r day ... .- . 

. ,_-operation of the therinaitreatment unit; the estimated time.·frame _to :comP.lete sou~ce .. ·' ... 
i.' I· . : 'treitment actiVitie~ for Alt~-inative 3 is 3 years~ T~eated waste would be 'backfilf~d into ' .. 

<til~ extava:tio~s; however, some. ·soif.voltime would·. have .to b~· .made: up ~th, cle-an filf. 
. > mat~rials~-. Fixation of m~tals pre~ent I~ the. irici~er~ior ash. soii residu-als fr~m loW.· :I -· te1llperatUre t~¢rmal treatment may:have_ t~ be· perf<;m~ed·pii~r to.place~ent.ba~k ~nto · 

the Site. · -. . , · · · · · . . ,· · · · · · , 
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...... . a·.·. 
. bveian Protection of Hu~~m Health and the Ertvi~onment · - · · .· ~<· · . 

, On-Site_ .thermal treatment of buried ·wastes. would reduce th'e overall t~sk ,by treating the -
are95 of highest ·c~ntanu~ation. · How.ever, r·esiduallevels ,of cont~u:ninants in soil would · 

~ remain. 'qo~taminat~d gr~undwate~ w·6~Id. be treated.- :'The-contin~ed ~igration~ _of-" 
1·.· ~ .· ~- . contaminants ·m.the ground~ater off-:Si~e would be reduced, which should ~tigate future ·. 

;:~mpact to dow-~gradi~~t wetl'<inds,-Jurkey ·cte_ek arid residential.wat~r ~ells. -Th~ · ,I . . . potential for, lower aquifer._impact'would b~ re~uced by a significa~t reductiOil in the 

-I· 
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.·volume of source'- materiaL ·Well closure·s, and· possibly iristitlitional controls pertaining·. 
·-· 0: · to access restri~tions td the . Site,-· may· be required :to reduce. the. potential' for. human . · . 

--: : · e~os~re to c6ni~ated gio~ndwater· an'd residpal contami~anis_ whicpremain:on~Site.~ 
\ . . _: ,. ' . ,· ' ' . . ... . . ' .• ' ·. ' 

' .-

.. ~ Co~pliaric~ With ARARs. .-· ~. · .; ., · .. · . _ -. ) 
.: A--descriptiorfof potenti~l- A.Rfi..Rs ·fqt_ the'· ACS ·site is presented i~ Table~ 3-2 thtU_ 3:4~ . · · .. 
. ·'It is. anticip~ted that_ altARARs -~ould .. b~ met by Altemiltiv~- 3. ' SDW A MCLs :coull pe'- .· . 
: consider~d.-reievant' and ·appropriate chemical-specif!~'ARAR.s'.for grou~dwater; while 

·,· 
· ~-, p'rop6sed R'CM. Corrective Action ~e~lations ~ou~d 1?~ co~idered as· .che~c~~-- an4 _ = 

·. , · ,_ action~~pecificARARs or TBCs for groundwater~ Contaminants identified in mdiVidu"~---.'. 
: ' grqun,dwater' samples :e~ceed correspo~ding SWDA MCLs. Chemical location a~d-: .. : . ' .. 

· ·.action-specific''ARARs wo~ld ·apply to· the discharge or reinjectio~ of treated. : 
. groundwater and s~rlac~ · ~ater· to either the POTw, Trtrkey Creek,. the drainage ditch . .. . . . . '... ·. ' '. . . ,._. 
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' · · · ·· ' . ·. . Wbieb :~charg~s~e s~o~ding )Vetlids 6~ ~irecd/to ihe ~~~~~~ds'Or ot~e: p~rliorui of , • · · •... · ..• · ..•• 
'· · · thb, Site ~r ·upper:. ~qtiife( Actioii-sp~cific · ARARs\voUid :~PP Iy·· tq ~the · operaii-~n. bf·the 

I~ • , 
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: ·, qn~Site 'tliermal tte~tine.rit·' iniit'• 4q CFR 264 ·subp~ 'I< arid G,' petifiining: to releases .-' ··I r . 
. . . fr~m sWMUs a~l.cl'osure and .POSt-~Jos~r·e. ()fRCRA la~dfilis: could .li~ C()IJ5ider~d .. ·' 

·MARs fo~ untreated ~~ntainiliants which remairi on,.site. : . . . · . . . . . . 
~ . . . . r . ~ . . . ·. . . , - , - " , . . . . ' • . '· - . ·, . - •. . , . -~ 

. .. . ·, '; ·: .-. ·, .· ,.' . .. 

, .· ·_~; ~ . ·, : ·,'.. :· ,·· "r .. _· •·.·· • .. ·,· ..... ·.· .. . '_ · .. · --·~- _.·':·•·, '- ·••. ". ' .. , ·.:~ ,· .. •·• .. 

· The,oper.ati<)n-ofthe oil-:Sfte. thermal treatmem unit_would have_to me~t-~CRA·· ·: '·· 
, ' ; , • , . : ' · • . • I • , , • ' , 1 ,' , . 

1 
' •, • • '. . ~ • • ' - " t · • '"' • • , :• . , · . 

· hazardous' _ _waste and .TSCA PCB. storage· and .treatine1,1t -regulations. ·:Generated : . 

.i···. 

. ' . . . . . - . . •' . . . . . . . \ . . \ ' . . . . ' .... ,· . . ,. . ,. ' . ' - . . . . . . . . ~ . . . . . ·.. . . . .... : / 

· .. · ' .· . . .. inci:qerator a~h·.:a'nd'grouridw.a~er. treatment sys~em residuals (e~g; iort 'exch_a-ng~ . 
•, ( ·, . b~ckflu~hing) stonige ~d off~Site diSJ>OSal would~ha~~ ,to coi:nply~th' RCRA hazardous. . ' I· . 

.... 

.·. 
'wastege.~~rato~ r~:~lati6nS~· .'A ;treat~bilitf~arlance 'frq~ the .RCRA LpRs: may ~have .. : '" ... ",. 

:to: be: obtained ·t~· ~~dep~sit therm~iy .tr.eate.d. s<>fis ~on-Site:' 'It is ·~xP.eeted: that th.e tDRs' . ,·' . ' 1····.' I 

. . can ·P~ met. since inqneration· arid ~obiliza.tio~ ate .the. iJDATS for; m6st ~f tp~· organi~ · .. : . ~. ·. · ··
1 

-comppliri9s .ap.d m·etais de_tected~ at the She. Refer_to S~cti'ori:3~SJ fo-r ~.-discrtS:sion on: .. ·· · · ·. · ·· 
'_ obtainirtg-a tr~atabilitY variar{ce for .CERCLA; ;espo~e· ·actions.. :The: alternative. ~cti~n , .... - . : . · 1- .. 

· · · :·:. _: ~~v~Is spedfi~d. in Secti~n 3.?.1· ~e~-· ~Iso,applicable .t.~ .iricm~rado~ ·and 16~. tt!nip~ra~re . : · · . .- · 
-· . • -·- . -· .. - . . .. J • . • . - - J •• - ~ •• ~ • •• • • ..1 .. . 
· .. ·therm~l treatmen.t.. ·. · ·. · . · .. , · · . ·. -... · .. · · .· ·~ •.... · ·. · ... _. · · . - .. :' : .. . 

' . . . .. ; : _·. . . , .· ..• · ., : . . ' . . : .. '·.~ . , . . ·: , . '. Y· :. ' ·. ·_· ·. . , . . < ... 
· -__ j\~ir e_~iss~otjs (e.g_. p~r~icu~a~~s) ~o~ ~the the~ai-_ ~reatt?en~ ope:r~ti~~_.~ou~-~ have ·to , ·. '. _": ~- ~· · 
.. cqmply with ~DEM air, emiSSIOn requu~em_ents. IDEM VOC emissw.n reqmre~Jl~D:ts. - ;: ·. . . 

, · _·. wo~ld :be. appli~ab~e-.to ~~e ~p-~rat~on.of. the_I<>~·t~Inpe_rarure .the_rm. •. al. ~~~ppmg ?!):ratio~ __ :·:.: , ·· .

1 .as:well as.the air s~nppmg ofgroundwa~er'If employed .. If air ~tnppmg IS selected as the, ··,.· ·: · 
. groundwater tr~atment option, a vapo~ phase ,·carbon~ ·ads~rpti'on ot th~rmal t~e~tment . . . . ' . ' 

: u~_t ~a~_ld ·. llave: t.o bi,ad~ed , i~·. th~ _ a..ir ·stri?p!ng.·to~:~r if vo¢ ··e·~-~~~·?~ ·1ey~is -·~~e._ .. __ .· :· .. · , .I.· 
. . exceeded.·· Cti~r_e:qt·IDJ;M VOC: eiDls_sJon-.reqmre~ents.for.new faciiitie~ ·contamed.m · . : · ... · · .. 

· _., ., . '· · · 3z6 lAC 8~6-6 r~qliire b~st a~aihibl~ coJ!~rol t~ch~ology- (BAq)· for s~~rces '~l;lic~·ba~e :- ·. '· .' ~ · ·. ·~~- · 

1 . ' • \ ·.potential. eniissioris,. of i~ tons per yeat or greater '(i.e., approximately' 6.Q' poun9s ''per ' . . . 

·, '. . . ho~r for' continuous ·~petation~ ). ·. 1)le emission ~eqliir~rri.e.nts .woti_I(f' C()V~r·· t<?tal YOG.. . · . 
. ' .. ernissio~ fr~~~alf.re~.edial actionprocess~s:' · .. '; : ·:. '. ':' ·.-' . •. ·_ .. > -... •:. ; . . ' ' -' 
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groundw~ter an:d,-contaminant nngration~from.t~e Site:· Residualle~els or'cm1trurunan~ · · .; 
-'in·- the .soil 'would remai~~ .R¢m~i~ng- residuar soif c~>:nta~~ants'·\Vould ·eithe~ -be' .. ·, ·· , 
'naturally~ attemiated into iimifnitirtg groundwater and b~ treat~d. ~th the 1grql:lridwat~r- ·. . . . 

. pu~p and treat syst~m- or. renJ.Oved by a ·mqre' ~ggres~_ive gt<n~ndw3:ter pump. and ~r~at . : 
· ·. syst~m .. The>levds ofr~~miii_iing .residual soil: con~ami~'ab.ts·-~ could: impa-ct-the l~W.~-r! .· 

aquHei where they.-would -be puniped ana treated.· In5titutional controls would be used. ' · 
. t~ 'c:ont~~l the use ri( ,conta.mpiated' gro~ndw'ater. and 'access to' the ACS· Site> Refer td . . .. '/ 

'· -.. . . . • 7 '; -. . • ... • • • _. • • . . /, • ( ·.. • . - " • • • 

~ection 4.3.2.for a di~cussion· pertaiping to tlie Iong~term _effectivene~s ·of, groundwater· 
: piunphlg ~d,treat~ent::· . · ·' .. , - ·· · 

I R~duCiiOn OLT~xicitY, Mobility ~rVoltu:De'fhroughTr~atffierit : . • , , , 

! _ 

1
. - . ; ··A: diseussion ·~f reduction ~f toxicity, ·mobility or. yolume through- treatment is p~esented · ,_ 

:~iii Se.ctionA.'2.8 for on-Site low temp~ratUre the~ahreatmeht arid incil).eiati6n. ' . . . -
,_. • ·: , '\ ' ! ·, ', ' ' ' ' ' < ·, , ,. , : ; ' ' ·, I :.' , ' ,· (~' ,· ,• • ,.- '-• • 

,. 
)·.· I : ·short-T~rffi Effecti~e~ess , - .. , ·- _, _ . .. -: · ·· .-~:_ .. , · 

.. _ _ :__ . Completio~ of. Site· de~atering_ would be -completed· in .app~oxi~mitely_· one_ ·y~iir: ··Both .... 

. ·:I' ,·~ :.' .. ·' hmizont~l ~~d. verticaLmigr'atio~ ;of co~t.amin~n~s in_ t~e _g~o~~~wate~- -~r<?m· the· Site_, .. , 
· - · . \;VOuld. be mitigated upon completion ofthts task. The. ¢sttmat~d tmJeJrame. to complet~. . . . ' ' . - ' . . ' - . . . . . 

'
~ . I. · · -_- 'source :treatment activities for-Altein.atfve '3 'is 3 years~ It ~s assu:riied for- purposes. of the_· 
- - .. ,cost-e~ti~ates~that:wo~ndw~ter treatinen{would c~ntinue 'f'o-~ a 30 year perlo<l. -·A .more-_ 

" ' ·awes~ive pump_ arid. t~~at ~pproacb __ wo~ld likely re9u~e the ti~e frame to ~each the.-I· :: :- ,'' -IIl~in~Ip a~hiev~bl~I~vel·of aquifer ~ontaminant_re~~v'al. - ' - ' . : ·_.I : _: '' . . . . . .. ·' - ' 
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Near'!Jy residents, ACS workers. and rerrieqiation contractor workers ·~ould be -~~osed to .• ·· .. 
airborne p~uticu~ates '<?t~ ~ol~tiliied voc~ ·. duri~g '~xcavatio~ ~~d inat~rial. handling' ' . 
actlvttie's~ .. Ambi~nt air .~onitoring: may be_ r~q~ir~-d-t-o .evai~afe pbtential' vo_q L' .. 
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.\ •, _I_-·· 

I. 
· exJ)osures~ . Stl;Iall quantities ,of .contaminated materials·· could be spilled ove~ .the surface·.· ./ ·· 

:-. . of-,the' Sit~ du~ing t_ransfer to-'the soil ~taging ar~a loc-ated·_ adja~ent to th·e. Off-Site - .. ·- .'- · -

/, .. Cont~iirmeni'Area.~ ACS Y.,orkers ind r~mediation contni.cto~·Workers·would b~ exposed- .. ; .· . 

. '. .. . to -~ontanrlnated- soil d~rlng ~x~a~ation and materi~f handlitig activiti~s.. A hecilth ~d '. . ' ·'. 
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, -s~fety. program which. requires .~he' use of p~rs.onal· prot~ctioii equipment for -on-Site . 

·workt;rs-:should,rninbnize sbort~t~rinrisk during,implemeritatio~ ofAitemaiive: ~-- · 
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arid s~il~--w~~.ld.t~quire·fn-shti s.te~ stripping tr~a~ent.(rif~r_'t~ Secti~~-4 .. 1:2 and·.-.· I 
!I 

' 4.3.6for basi~:ofburled WaSte-and s~il volume ·caJciilati~nsr D~ed restiicti6ns, fencing ' '.:,. 
... '' and·weh closures ·would be _.requited .t~ ~~du~e th.e potentiaf for·bum~il expos'ure. ' . ' 
. · . ·,. ·.Delineations· of ar-eas req:uirin~ lli-si~ steam-strippirig t~ea!niient are de·pfcted in.Fi~~.es' . · -. : · 

"1···.' 
• • ) \ ' ' ' ~ I i. 0

' { ' , 
0 

I • , ' 
0 

• I 

. 4-l and 4-2. · . . . . .. 
'· ~ •• • J 

~ . : . ' ' 

· Gro~~dwa:t~,i~ pu~ping and treat~~n/wouid b~ performe'ci to·. contain off-Site· 
··co~truninant migration. '.• the: groundwater·· pilmp ·and treat syste~ ·~o~id. be optimiZ~d to· · • · .· .·· . . 

~: . deteffi.iine t~e inosteffldent ineans.to remeqiat~ the aquifeL qroundwat~rremediatio~·:;.' · 
approaches, could include:in-situ ·blol~gic~l treat.ment or.th~ placement .bf injectiqn ·and · 
v_,'ithdr1awal wells to-more agg.ressively_purnp ·and tre~t grmindwat¢u _Consistent ~.th. : .. 

' ' 

I • ' , • , ' . ··1· · .. · -.: currerit u~s.· EPA,_gliid(ln,ce·; i~ may also consisi dfpurripirig ·to'_contaiD. the ~ontiri~ed _ ·. ,r. ·- ~ 

• ... 'migratio~ of contaminantS: combin~d With loD.g .~errr1 pumping·a~d treatme~t. · At least . 
' , , . : . ' . l ; . ', , ' ' ' ; ' • ' • ·~ • , ; ' ' ' , • • • I > • ' • 

so_me of the Jrea~ed groundwater:·wol,lld be discharged ·tq. the·wetlartds west _o(.the· Site .. - ... 
, . ·Df~ch~(ge: ~f ti·-~ated gro~nd~~te~ wou)d prev~ilt. dewat~ring_ of· th~~ w~thind~ ... 

.• ·' , . . . "'. ... . ' . . ' ' ( . . 

I . ·. ,. I 
I . . • , . 

Grorindw'~her-'treatment process -optio~ ·which have been re.tairte~ ·for detailed analysis 
i~ciuded rur stripping; iJv 1 oxidation and biologicat treatment~· . ·~ . - · ·_- .• ~. · ~~ . • . . . -· ._. -
. : . . • • ' : • .• ' •. , ' •• \ '. • . . • •• ' . - ' ' • ' • ' • ' " • . J. ~.. • ; ~'. 

' ' ·I· .. 
··' 

; .. · .·. . ,. . ' '· . .·. .. .. ,·. ' 

·_Figure-· 4~ 13. pre.serits :a··. schematiC· pf.ocess Bow· dfagram· ~-rid 'prelimi~ary de~ign 
' . 

I : 

1 r' I' ··,-:' · :. information.Jor in~situ ·~steam stripping. · ste·ani stripping involves··· the u~e of .steam and .. · 
.· '' ·.-: . ; .. ho't arr to ·strip VOCs from ~ont~mirtated ~oil' an~ jot groundwater.' Pr~sent jrt-sitti·steaw· 

. -I' ·. · _. striP.pmg· processes iDvolve d:ie injection· bf ste.anphrq1Jgh speCially d~~lghed hollo~·stem 
_·auger~ which ar~· moved·:v~tticaily through-the unsatur~ted and satur.ateq ~one~.· <The·· 

·I.·. -·. ~u~er ~njection unit _ _Is ~o?il_e~· ~d i~ ·c~pab_le, of -treating_ approximately .3.3 sqrlare yards.· · 

. .' . ~ { . 

- ·. ~ 

-·of surface area at a .time. ·Each of the -areas to be treated would he sectioned into .
1
. .. . .. .individual ·gfids.· ·ste~m.at 4QQOF and ~~mpr~ssed ah 'at 275~F ~re piped: tlu:ough th~ ·. . . :.: 

. . . ' ' . augers to_ J!ozzies located on 'tlie ch~ter blad¢s: . Tfie ai~ ,is fnte.red: and re.~cled .·to the' soil ::
0 

. ,, ' 

. . ·· . by_ a compressor>..Steam is condensed and processed through a batch distil_lation sy~tem . 
< _· 1 · _ ... _ pt1or to being· tfeate~· ~or sohible .<>rgarli~s ~emoval arld_tecyded thro~gh a coolirig _tower. · ·, _r 

· . ~· . : . · Organic v*pors' are· con_de~ed, colle~ted following a water separation· .process, am~ 
~ . ' ' . . . . } ' ~ . . . . . . ' . . . ~ . . 

~- ' · · · shippe~ off~Si~te for ~i,spos~l~a-~c~er~~i_o~·or ~ ~ec~ridai?'fuel ble~din~p.rogram. ·: -' _ . ". 
•. \ • ' •. l.. 

.. ·.' .. ' . '. -.·, 
' ,. 

: . . · 
; ·. ,~ • I • 

1,. •·• 

. ·: '.. ~ . 

·1:_· · .. ··, .. ·.·· 
·- '_ .. : ~ ' ... ' ,· .. :' . ' ' 

. _i, 
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Treatment times ·for ~acb blocl\l of so if vary.-depending on the: son· type .. and ·contaillinant 

',· ·conc'ent~ations.' T'he a;e~~ge tre~tmen~ times per:_block·- for.·the" s-rr'E.'Progran{ _.· .· 

. . : · . de_morisirati~n <;>f i~;s_itu steim· s~tippihg ~as- i4 :ho.~fs (d.¢ _·Per~in', ;Jun~·. l99o) for- a . ·· ~ ' 

_ : ·.treatment depth 'of s· feet: Assrimirig· a· 36, hour treatnient iline fqt.:s"oil-~pd i~urt4v;ater · · 

. . . . t?.~ deP.~h of~Off:et·(~cludihg ~~t ~p-~e f9frea~5h0.:bJd~k),_a·tr~a~~ent·~~~-c~1: ru:eaof .... _· •. :-1 

·,.. 35_,Q00 ·square ,eet,. continuou~ · ~peratiOn. or 2. d~ys: p~r xear, an~ snnu: tai_ie_?US.; ... ·. · , . , 
') . 

. ·- ' ... 

' .. ~. 

'·' 

. :_-_ '' opeiatio~ oJ~our to ~ight.aliger ,injectiqn ·uruts, the" est~imited -~hn~ fr~rile·to'poniplete··' ·._. ·_ ··I, 
.. source-~reatm~il~ acti0ties·for Altema~iy~··4·i~ to tO 2~Se~s~· TheJreat~en_t time .fiame.' . 

I 

. ' .. could' b.e proportionately reduced with_the inclusion._c;>f:~ulditionai ~(>bhe augerinjection'\.'·,· .···.. : .· 

. units op~rat~g 'shnvl~~neousltat ·d~~re~~:l~cations. of the, Si,te·.~,:I t, i~ aJ1t~ci~~ted' i~at th'e ~ > ':· .· .·" '' I , , 
groundwat¢r pump and treat progra~ would continue for 30 years, . , .: ;. '' ' I' ' • ' " . 

. . . . • Except ~or theJ~rmerna~ral drain~ge System ~hich r~ceiv~dfun0ff rrom th~ ·o~ii,e .. ·.•. . I 
; 

' ~ • '' '·,', ' • - - ' ' -' • 
•• '·, • 

, • • 
• ' .• ' 

. 
L ' '."· }' ' (, • ,''J• : ' ' . . '' . ' '. •- • 

. · ·· Contaiiun~nt Area (i.e~, ·sample· SJ?OS. in :the RI), e,Ievat_ed IeV:el~ of VOC~.:arid,SVOCs · : · · ·_ : . 

. : -. _ -,.~were n~t .detected in:th~.re_Il1<ilning·dramage. ditch\ arid wetlands :sedi~ent.samples:· r,Ow· :· ':·. · ·. 1. · , 
· . ·, ··1e~'els of PAHs aJ:I4 pl:Jthaiates,w~re~ th~ pred.orilinant. c·o~t~qilin;a~ts. detecied~i~; the·-· ·. · ·.; ·~; : · · 1

. 

. s_ed~nient:_san1pie{·Th~}e~eis.o~ d~tect~d·.:p~di-~~te,~ . .'~~~e,:mt~i~ -~:-r~g~ W,hichis.<~~en . · ···._ .. : ·J- , , 
typical ·of naturally_·oc<:Umng backgrou1;1d conditiOns, w~ule t~e l~vels pf.<Jetected PAHs:.: ·. · 

. ' . :' ~ere within _a· range which is, typic'~ 'of~reas ·proximat~ to' vch_icuiai:' traffic. ·$ulfiCia:i. •.. · :._: ':1, ' 

.. -·: -~ preseric~: <?f P AH~ i~ of~~n associ~~ed ~tli p~tr_olt~uril' fuel:crlntaJ~ng· surface runoff fro~- : _ · :_,. ; . - · · .· 

. ·.... ~:\:"J:e ~;o;~:c:~;r Irachi\1~ fro~ asph~i-~<~S~d :qrf!i~$, sUCh aS the !~ads .that· . 1 ... 
'•'.. 

.. 

,·-: 

< . . B·~ca~se. of the· ~d~e~se· ·~mp~ct,s to· the wei~ands ·_th<~.i \.v~uld · r~s~lt, the. ·exca~ati.on 'of-._· _" · . . I· 
Wcetl?.nds and. drainage ditch sedimen~ ·containing these l~vels of. phthalates' and P:AHs . ' 

has not been included:as'part of this alteriiat~ve. Soprce remOV3;1 resulting from·the 'in-. . ·.' IV 
situ steain stripping treatment' of .buried wasie and sdlls 'and' ·soii c'overiilg would , I . 

_: -tmri~ini~e :the fufur~ ·migra~iori Of phthal~tes ·an(f PAHs·;t~rthew~tland~· ~rtd dr~age·:. --_ •· · > ,:
1

-- _. , 
· :.: _·ditch sedhnents as a· _result ~f.aosorption-:orito. suria~e. rpnoff soil.~~. ·Flushing sediinen.ts ~: · _· ," :· . · 

:. over ~ime With'-tr~ate~ groundwater~' or incorponition of m:situ ·biological treatment, rrtay -~ . . ·._ ·. . . : 

· : fuJ1her·r~ducethe phtbalates.arld PARs qelpw-·the~r prese~tlowleyels:·13ecaus~ of~~~ir · : · . I ... 
·_ stro~g atfiiiityfotadsorbing on_i~ soiis,_phthalates ~d-PAHs.are riot e~ected.tti migrate.·· ·. -·_·: ·_, 

.· · . either ~ff:Site Qrt~ the uppe~ a~ifC:[fio~ Wetlands '!Jid drairi:ige ditCh 'fdilfl~~ts. · •.· · .· .•.. ·. • • . . , I· 
: l. 
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· .... 1.: 
.• 

. ·.· 
l : . 

. ' 

I 'I • . ·~ .. 

. ·~( .. 

1···., 
. _ The sed~~nt ~ample C~llect~~ froirt~ th~. fo~~r dniinage· system: adj·a_c~nt· tO' tbe '.O.ff-~it~ 

···1· - containmeht A.fea was th~ only· sample ~hich eX'ce~ds the.._.w ppm total voc Criten'a · 

• <. 

·. . . used to delihe'ate 'contarriinated'~soil~. 'se.di~ents from 'thi~' are~ would' either be >-· .. ; 

1
· ...... -.. excav~ted foco'f(-Site disp~s~i or: trea.ted .by itt-sit~ -~team sfri~pi~g~. ~one· of the';_·-

.. 'sedi~'ent s~mpl~s ex¢~e'ded. the 50 ·ppm t~-tal PCB~· criteria -u~ed to delih,eat,e' PCB- -
contamimh~d. s'o.ils. O~y orie sample,. SB(ll taken froin the' ACS Site; exceed~d:'lo .ppm . 

, . ' .• ,. . • . '·I ~ . ' ··-. . , . , . ' , . ' , ' . . . ', . . , ' ~. \' , . • . , . . . . . . 

. totaLPCBs (22 ppm): This area could. eit_her hcrve a ~o.il cover placed over it to prev~Iit .. , 
-d~rinal' contact, or.exc;:tvated fq~·off-Sitelartdfilling or.· treated 'in:.situ along with other···~··:. 
PCB-contaffilliatedsoil areas·: ' - · .. · · ' · · · · · · . · ... · · . : _: ... 

-I· . ' 

'' 

1·.·: 
. . . .... . ' ~ .. 

.. . '. -
Overalf Prote.ction of Human Health and the EnV:irorur{ent · . . l ·. . . I 

--ln~situ:_st~am stripping .'would ;igiiific~ntly redu~e ·th~··vocs~ ·and 'so~e· of-the svqc~··.· 
. •. . . ' " . ' .. \ 

. ' . presenCin. the soiJs_ .. If biologicaL degrad,~tion. of 't~e remaining SVOCs OCCU!S in 1: · . · conjunctimi with' ~team stripping treatment; additional r~ductions' could oc~r. Because _; ::. : '· 
. ·.·'.bfits:limited history iri treating'.yOCs.and SVO~ ~t CO:t:J.centrations similar. to.tho~e .· ·1 · 

... 

;'.1'. 
. ' 

·,._. 

,._ 

... :·detected at 'th¢-ACS Site, it is not'~nown.if _ste~in-~trippi~g is capable of. achi~virig·. · . ; < . ' 
·, I . ~ ' . . . . :. .. . . ' I• • • •J.. ·. . . . . . . .· •. ~. ' ' I. • • • 

.· . ' ,adeql_.late remova~ ~ffici'ency for all 9f the. organic co~po'u~~S-' of- concern~ . Deed . . . 

··1·.-
. . . . resiiictio~s, fend;ng and the place~ent of a soil cov~_r may.· have .to' be i~stituted: tQ . . ,•. 

','Prevent eXposure to remai~qg residua~ soil 'contamfuants._: . . . . . . . ... ·. _. : . : .. ·· 
. ··, ...... . _., 

I. 
·' ., • . . ' 1·'·.. . ' • 

. > ( 

At the _.compl~tion-~f the n!m~di'~f'actiort ac;ti~ti~s; co~tamim~t~d soil and-gfound~at~r. 
. . '.would be treate~,. and the'. continuhtg s~u~ce of groundwat~r contamih_(1,tioi:t sigrufica~tly._.· ... 
. · ~educed~·· This· c~u.ld mitigate ~ture irilp~ct io. ~owngradieht ~eilimds'; :T.iirk~y Creek,> . -I·· 

'I·: 
. re~i~en tial.· wa ter'wells~: as well as -'th,e_ lower. aqu,ifeL . Well dosure_s, and possibly·.' . 

_·inst~1!Jtiona1 ·c~nt.~ols pertaining .to acces~ restrictions aiid:c~pping of tlie-Site, would b~·~_·. · 
reqrii~ed to.redrice the potenti~ foi hunian ~xposure to. contanlina~ed 'groundwater· a~d · .. ·_. 

,-.:_ . ·_ rdiduhl·coritaininarits which r~mai~ on-Site~ . :- · -· . . . .. ' . 

--1·. . -. ., ... 

-~ .· Compliance.Witli ARARs · : · . ·· · . .. . . .. , 

·-·1·• . . J{efer tq Section· ·~.3.3: ~o.r a· d~s~s~i·~~-- of Site· ~s ~---~ener~, ":.5 we it as ~s . 
· applicable to Y9G·air eniissions; It is ·anticipated thafall ARARs would ·be met by· . . ·

1
: ...... •. -~ Alt~rriative 4:: B~ed on high.VOC c~nt~ant)ev~l~ .prese~tin the:b~-ried wastes an4 .. 

. . soil, _VOC. emis~ions would -ex;ce~d the 6 'pm.in<;l/hr liniit established··by. the IDEM •.. .- . 

-,. ,· ., 

,t • ·,· 

Vapor. pha.Se tteatmen!· (most likely condensation)"wouid ~~ r_equired if in-si~· steam · 
' . . . ' , . . . · .. .. . ·. 

., . 

'1.' · .. · .. ~· ; . . ' 
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.' \ .· 

-' - . . . I . I ~·:. • ••. :- • : "Jo; .; .. , 

·-I ·. _: the s~turat~d zones 'ofar~as ~hichh~v~ ilie.ady be~n'treat~d. This wouid increase· the .' -.. 
. ~ ·. . . ~ '•: . ... . 

I 

- ., · ' ·· le.veis _ofr~sidual conta~inationfolloWing the. completi~m or'tr~atmertt .activities~ A·· . ·a·. . ' significant ~on~em withsteam·stripping is thepotential tha~ th~ augers .will penetrat_e the .:' .. ' 
.I '. ciay. c_~·nfining layer-·under the Site ... If 'that wer~. to ·occur, very high ·levels of · , · ·. 

~ontamin.ation ·would .be introd~ced irito th~ :lower .aq~ifer; , I.n addition, the steam ,, · .. , :_ · · 

st~ipping ~p~rati~n will mix highly.: c~~tamin~teci waste ·with less coritami~ated' .I 
I. 

~ • '.' ~ • ' ":, ' > , , ' ' , , • ' ' ' I ' : ,' • ' ' ·, 

. suiroundirig· soils. _If for ·any_ re~on th~ ste3.m .stripping- system does not work, a mud~ · · 

· ~ .. ·I_~;~yr.~ol.um~·of_c~nianlinated soil would need~~- ~e addr~s~_~d: · · .! ·: .• 

• :'• ' ' •••• • ••• -. : .- ••• • .- - ' ·... • '.· '\-: • -_ ' ••• •• J • •• ' •• 

· Reduction of· TOXicity. Mobility or Volunie·Through Treatmenf .· . 
-~- lrt-~hu steani stripping :of .-b~ri~d ~~ste,. ~~ils ~nd~'ground.~at~r 'tr~msfers organic ' - '-

- ' ' .. • . '\' . ·:· - ' ' . •' : ' . . :. ' •. . : ~ - . :. ; . . . - - . - ... . . - . . -

. '· ·. l 

compouiu;fs to' the aiq)~ase. If thermal treatmen.tis- used ~r·conderised 'org~~ics;shipped · ·c : .-~-

; · off-She to a secondary:fuel bfertding·program, the.·d~stn1ction ·of organic compoup.ds ·. 
1.1.· 

' l • • ' • ' • • J • - - .. • . -

. wdul_d result in 'a# overall toxicity and volume reduction of contaminants iri the buried ,, I:· · wast~, soils and gromidwate!. Co~porinds wit.h boiling· points less than tsooc are.' 
· ... ge~er~Ily am(!~able-toste~m strlpping. ~a.Sed on tllis.crit~ria· ~mc!.the boiling_ points for. 

1

" I':· , '. the. target co~po11nds_presented in:·Tabl~ ·3-t,·BETXcompounds, c~lodnated·methme's,. 
.· , ~hlorinated · ~th~nes, chlori~ated· ethenes: a~d .. volatil~ ··ketones would ·be· airi.enabl'e ·to 

' 1 • • • ' r ' ' • ' ' ' ' • • • ~ ' • ' I r ' ' • ' • - • • ' 

_,: 

-I· ·, :·.-_steam stripping .. Chlori~ated .J)enzen.es·, carcinogeni~ .P~As, _mi'phthale.ne and.:i~s :_ . : · 

deriv~ti~es,:P<:Bs, phthalates, ph~nols, ethers,' organic ·~cids, ~sophorone. ~nd. inorganic . 

metals :m~y rio.t :be· amenable to steam stripping. According to U;S~ EPA (September' . I: '. ' '1988), all of the 'chemical g~~up~ .of 'cancer~- except' PC~s' a'nd '_inorganic 'met'~s., ar~ 
·· . . . · : potenti~y am_enable to steam stripping;-·.· · .. ·.- ·, · .: : · . . . ,. 

.':1···· 
-.'.·· . "1, - . ' 
. . 

.I 

·~ i .. 
' / ' 

. Limited data preseritly exists to ev·aluate re~ovat ~ffide~cies forin~situ stea~ stripping.· · · · 

The' oply~ case 'study a~ailable to :date ,_i~ 'the u~s .. EPA SITE' progra~. 'deniohstr~tion 
perfo~~~p-by To~ic Treat~~nt (USA) I~c. ~t· a Superfu~d Si~~· located ip San. P~dro, '• 

.. California:·( d~. Percin," June. 1990). Tlie ~ont~ntinartt matrix .·and soil conditions. ~t tha( 

.. · .. Site are. a:nalogou~ ~o those pres_~nt. a~ the_ ACS ~ite. Trichlorotliene,. tetra~hloroethene-
· . and .chlprobenze~e· were:· the ... p~i1Ilacy· co:nt~mina.nts. of· con~ern. :·.Average 'tot~ VOC . 

~ I· : · . ·: ·-c.~n·~en~f:etioris ·pi.-~sent in, soi.~s ~p~io~to tre.~tD;le.nt we~e ~~proximat~ly·: 500 ppm,_ · 
· . , . significantly lower thru;t contanu.pant concentratiOns present at' the ACS. Site.- J;Jased on 

~ . i~sts iun on 1)\.~!Ve se~arate soil biO~ks, .in average to!al VOC r~mo~:i(Officieilcy o£·85% .. 
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·,•-.. 
'• .-· 1, __ -
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· .. '••; ".· I' 

· · · ·.· waS ~chieve~. ~ubs(anti31 rem:31 efficie;,~·.r.matimis OccUrted'he~ie~ soti ~locliS. • ; .I 
• • . ... ... . ·.. ' ' ' . l . . . •· • : -:·:: • ... ,- ,: ' : . ·-. -·. .. ' :1 

· .· · .. --. . -Downward migration of contaminants to: below· the· .treatment_ zo,ne appeared. to._ be< . · · · -· 

''.' .. ' . ·I 'i~ignlfica~t:. SVOCs. were red.uc.~d,,py ·a~. ~yenige ,o.i_ 55%,--but -~hei(fllial, ~isp·o~i~ori .· . '·. I·. 
·· · · cou!d not be determined.. i_ · .... • .. '. • • • · • • ·_. ,c ' ... _· . . _ .. . · . 

' . ' ,v ·-' 

., ' 
'.-·· 

··' -- ,', .. ·. .··.. . . ,, '1", 
, o I • o ' ' ' .;' ' I ,: :· ' ' ' •: " • • ' • , ·,: ' I • ' ' : • ' t' o ' ' 'I' .: .• ,' _; ' ' :, , '' j ,• ~ •/ •' ' .:': • 

. ·or the chemical groups-that may:. not be ·amenable to in~situ steam stripping~ phenols· · : · -· -· 
', ' ' ; ' . ' ' ~ '\ ', ' . ' . . . . . . . . - . . . . .' . ' . ' . ' ' . ' 

, . were .. :not ident~ed as a': target co~pound group· for so'ils iri-any_pf th~·a_reas based'()n the··:- ..... :/

1 
.. -. 

-. · , -BRA·· Pli1~ols, ·()rgamc~cids and. isophbtone w~re 'notfdentlfi~d -~ targ~t c~mpou~ds iri •. ' -~ . ·. -_, . :· 
. ·.the upper aquifer~ :Phthalates, carcinog~riic.PNAs, PCB~·ang-inritg:~nic··-~etaj~·hav~ hig~·: · · 

. soil· ~dsorp'ti~n coeffideJ?tS and ·were. not identified ~:-_a--t~tget compbund gtoupin-.the: ·.· .' .. ,a· ... · 
up~~r· 'aquif~r. I~ Jef~, untreated,- ph~hahites, ~a~ciD:ogellic PN~~ fCBs · a~d ino~garuc · ._·. · · ! 

-~e-tals wOuld be exf>ected to b,e iinrilo_bii~ed in the.soil matriX and riot pose ~a potentia( .. ·. I 
. . , migrat~on thie~ttb .eith~r. the upper aquife~ ~r -~~bient air... .·· _, . :·.:_ -- · . : . .-. , ,. -. , . -- . . .,-, ~ . ' .. :: . I 

·,'' • • • • I • ,
1 

•• ' • •• •• - • l • • • l· ·. ' • ,•' . - . . .· '\ ., ' ' I 
~ •. • 

1 
'·: • 

0 

• • ,I 1 , \, ;, , u ' , I 

'. '' ·. ·::·Ethers and ~apbthalene and its deriva_tlves are ~h¢: rimy ~J:l~~~'l-i·gr_oup·s;inat may_ not be ···· .... ,._ .. ' I.-_ ·-i 
• ' • •• ·' ' J I • ·_ • • .I ' ' • ' • • \ • - ' • ' '. • • • ' • • • • • '.. • ,. • '_. ~ _. : I 

·_ amenable,to in-situ steam stripping iOentified as. target compound groups· in both:the .soil. • ., 

. 1 m~tr.bc and. ~pper~_quif~~ ... Both .of these iarget CO~P?~n~ gr?ups;·. ~s' w~ll· as~ othe~·~ . .· ', . .. ' I ~ ·_ 
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I.. . . SVOCs and residual,VOCs, catj b~ biologically degraded under aerobic ·~onditibqs -(refer . . .. 

·:to S~~tioil 42~t2)~ {Lrequir~d, in~sjtuJiXatl~n of sofls-~qwd reqrice the' ~9bilitY of,. __ · · ·1. _ i. 

I . •C 

I • c .. 

1 .. 

'l. 'metals, svoci and/or'_PCBs._ .-Figt!!e .·_4~~4 pres~ntsa ~d:teniatic.•pro~es~ flo~ dia~~; 'I 

. -~ ·.. andpreliminary' desig~ informa~ionfqrjn-situ fix~tion. R~f~r tb Secd_on,·3.6:2.5 fo; 'il: . .: . .• 

- ·.- _- discrlssiori of in~siiu rixatioil. ··The: fix~tion of~e~als. is a.c:pro~entechndiogy, hiit.:the · ·: - ·I ._ · 
.. ' . effecttven~ss of fmmobil~fng PCBs and SVOCs b)'fixation_ technologies' h~ ·yet' t~:t;~ ._·: . -~ . '. ·: 

. ·. ·. .. ·- ~gequately, dem~nstrated. -~v~~,'-PCB~-,-~~-~~ta.J,s wo~ld: ~h~ref~r~? be_~?biliz~d . : , I>' 
} . : . :by eitller :Datural.attenuation.'processes or Ji?Cation".Je·chniques. .< • :. _. . . . ' : .. · .. < .- . . ·- . 

. . .. · ·. - . - ., . -. -- .. -- ·. . --- . ·-._.-- . . ·-- - .. --, " .···.- . · .. ·. ~-- --... 
. -, . • ' .. "', J, •. ·: :: ,, ~~ •• - .- •• ,~ _..· r • ' 

· · ·-:._ ·. ·;shori-Ter!n:Effectiveness ·_ ·:··' · · · . ·' ,_;·· ... ~ ·.· .. '· · :, ··· .. :.- · · .. · 

'".· . ·· Sa~pling pe.rform'ed duri~g the SITE. pr:ogram_ d~mo~tr~tio~ ·sho~ed fu~~ive organic- · ·-.--

1
. · 

•,. emissf()hS, to. be ~ety lo~- during ·prbce~sing. ·. On~Site. ~~r~ers: or':'llelghboring residents ., .. _:,· ., 
-) •. ·_, , ·..• , • '··. • . ~-· • ·,,' ,•·, . 'I~ •• ,.~. .·, ~ .... ·~ , 

.•... would not be' exposed 'to afrborile· contaminants·o'r cbntathinated soil·'diiring reme'dial'. . ; 

... _ .: -. a~tic;m. ~C,tivi.ties. . tne ,:~~~im~te_d.thri~ -fr~~ -tp: c.o~plete.·s?llr~e: t~~~t~ent ~-~tiyh~~~ tor:. ·_ · . -. ·1· · 
·Alte.rn·ative 4 i& -10.to.20)ears .. If is ,assuin,ed -for purposes of the ·co~f'esthriates .that.··· .. 
. :· .. . ,, -.. -,.· . .-~:.··· . ' ' ._·, .'.• ·~- .. ·~··.·._~'_._:· .. -; _:::·_· -'~-·· .. -'_· .. ··: _··. ·::;·1.· 
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.. gro~ndwater· treatin~nt w~~-~d-cohtin~e frir a"~O year peri~d·_'' -~ ~o~~- aggr~s.si~e p~~~:_-. : 
.. ·andJre~t approach-would likeiy-reduce. the thne'.ftame toreach,the' maxi~um.achi~vabie .... 

I ' ' '• I . \ ' . , I' \ ' ' '' • '' • . I ' ' . : ~ ' j • ' • : • ' 'lJ ' , ' ' • ' • • ' 

Jevei of aquifer contaminant removal.. . . ' .' . . ·_ . ' . ' ' .· . . . . ' ' ' 
. - . . . ·, . ~-

·.' '.-
') .·, .. 

'_:1. ,- ·_;t~pleme~tability · · · ... · , 
! , • ', · :in~situ. ste~ stripping· h~ y~t tb b.~:-demoilstrated-·on- {uu siale soil ~!1d.waste cleanups;· 

' ~ . ·. ' 

'I ' To date, its application at .. C:§R~LASites h~ b~en limite~}.<> a ~ingle pilo~ stud~.~pa,rt ·/. ' '. 
of the ~ITE ·demonstraiion:program~ A. pilot study would oe requ!.red to determine th~ .. · _ .. 

·_. feasibil~ty of ire~~ing:th~ ·c·ontainiti_a~(mat~ix present in the burie:d.-waste, ~oils· and .... ·. 

I . ' . ' r:%::~=~r Of the ACS Site. The~e i~ o~e kriowti ye~dor ~~ the r,re~eni tiffie for this · .. · ... ' .. 

·,.'1 

''): .·_, 
. . •.. '· ,. . .. .·.. . . . ·v . 

The priiiuiry .attribute· of in.;situ steam sfripping."is its ·potential ability ·to· coneurreritly . 
. treat hurled ~waste,_soils and:·groundwat~r at _'the .ACS .Site without .the need to.dewatei . 

-I._·' th6 Site'or excavat6' anp·t~eat the: buned WaSte_ s~parat¢ly.· }f~wever, the possibility exists .. >-~ 
.· '.that co~tamfuated gtoundwater frorri untreated ·aieas could niigr.ite into th({s'aturated- ·' 

1·. · · ·- ~~nes of are~ which have· alreadyb~en tre'a.ted. _The z~rie ~fi~ue~cefo{in-situ:stea~ . _ - .-
_- stripping i~ not sufficient to trea,i cont~n~tidn underneath the tariJc fa~ lo_cated over ' ' . ' ' 

. · .. ·, . 

.- ___ 1.- th~ sHii-'Bqttoms/Tr~~tqient Lag~_~n Area. -Therefore,the._tailk:rariliS ~ould have to .. be · 
. dismantied or relocated if ACS conthnies,its chenrlcal m~nufactufing operati~ms:. 'Utility 

·. ·lineS arid"pro'qu~t~and ~ater lin~s'are al~o-iocat~d in.'the ~ea of.the'tarDc,fa~.--The~e-_- .• 

_ I ._ . .- ._lines·\\'~uld ei.ther h_av~ ·!·o~ be ~oyed· or .r:eplac~d~ R_e·s~lt_s .of t~·e Sl'f:E progn~ni ._ 
'' 

. -1 

1-
"1 '· ' . ~-

.' 

.-·I 
·I 
.I 

-d~monstratiori found thatph'ysical.properties' of ·the· soil were not affected by": the . 
. · t~e,atme_nt., _Sinc.e: de~a'tering ·is not :inv~I.yed~ ·and the :technol~gy .is·':pdmarily. self-· . 

. condtined, ther<w<?ul<fb~ minimal re_quirem¢nts to abandoti wells or_ d~sm~mtl~·process'' 
" ,_ - equipmellt'and,pip!flgfo_ilowip.g·_cop:Ipletion of t~ere~edial actiqn remedy. . ·. . ' ' . 
- '. . ... . . : ... : '. ' . . . . . . . . . . . . .. , '. ' 

Because :ofthe~ ~xten5ive s~rface ~~ea requiring .in-situ treatment,' a single aug~r injection, 
.. unit w~~l_d n~f~e _capable of remediating th~.' Sit~ in. ari' ac'ceprabfe tim~ ·fr~-m~. ' Mcltlple . 
: · .. ·. unit~. ~outd-.haye· to be operated siniul ~aneousfy at di-fferent locations ot>tb~:_s.it~. · 

I . <Worker~ would ·bav~ to be o'n-Site ·~ .rifli~u~ ~fone·8-hour shjft per,da~-tonio~e and 
. ·operat~ the mobile .auger. inJ¢ctiort ucits. In· ~order to- suppbrt multiple auier unitS;· a . 
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. . •.. ·• ·. 'ce~t;alize4 steam supplY' systelll Would l;k~ly b~Ve' io be c:nst~cted. Soil 'ari~ : ' .. •·•· ..• 

· gra~tld;,a~e:rsainPling
 .would bav~ \o be ]leTfonDM ~t th<\ com]llet!O~ Of)Ii-situ. stOam. ·•. ·· '·· .. ·.· .. ·I: · 

strippirig to verify itS eff~cti~ene~. 
· · · · ' · · ·' · ·. 

' · •• ·.· ._ · .·.··· · · ·... . • 

T~o ~i~cant~ncen~S with si~~ ~tri~ping ar~lbe ~~~te~~ialfo
f pen~trati~ ~e, da~ , 

1 

••· 

con(iriiilglayer and the, large volUme of soil that wOuld ha,ve to bO tr0at6d if tbi; Systein · · 

' does' tiot WOrk,' . : . . . ... , -. .·· . . .. · . .. . ·.. . . . . . . . '. 
:. ·. .. < ' .. ' ... · . . , . 

' .. · ' .. '· •. . . : . . ' ' ' '• .. ' ' ',· . '· · .... ·. ' .· . ' . < <' : l 

, : Tre~i~bm~ an,d ~il?: sm,dies wmJ]d ~ ~.iqUiredif i~·siill ~tiO
tiis ~eq'uir~d for s~i~~ ind, ·. ,·. : · ., · ·1· ·: 

. ·.sedun<;nts foUowuig m-s•tv- steaiU stnppmg -treatment, · · · · . 
.. ::. . · .. . 

' 
. 

. 
. . '" 

. 

'·. 

·' 
'. 

• I • ' 

' ,_ 

,· ~' 

' ,' 

, ·,·,· ·.:,' '· 

_cw ; Capital, annual o&M ·and net present worth costs ,;... p~~s~nted in J'abl<i 4-16 .U.d .. ' · : · ·I · 

· · ' Appendix B. Design assumptions J<ir pu~s of the coSt estimate are presented it; ·. . · · . 

. Figpre 4·18 im~ itOmke~ cosi e~tiltlat~)~i A!temarlv~ ~
- ~re~nte~ in ;\p~. ~tlix s. ;. · • ··. · , I_ 

•· • • ! 
: 

. ~. : .~,,:. 

on w r m'ht 

r'e · WOtln : <· . 

. ··• , ·_· ·. ·. ~!":~?!o~d be d~~atertd ~sing fut ~action sysiem ~es~:bed ii.: SeCti~n 4:2.3. SQ • ' , . •. 

·. that in.t8.Ct buried drunis aiid mis~UinOO)lS debris caD be exCO.ktOd. lit tact burl eO drotiJs < · .. 1-.. · . 

· •· . . · in the On-siti Q>ritaiinllint Area ~d pll~cellaneous debris would be i.xc:iVa;~d prior tO ·• • · .· . · '.. > 

. • .. . . . . 
. installation of .the vapOr eXir~~on treatm<:nt s)-sterii:. tfttaci drums wOuld be mcin<rated . ·.• .· · • ... ·. . . 

· .· .. :· · .· ·. . . ~ff-S\te . a:~d ~\scella.Jleo\is
 _Qebris w~ul~ he J~ndfilled . off·S it e.. PCB -:Onta~inated. • . ': · · '·I 

·. . surlietlll SU'Js (t:e.; depths of 0 t\) 3 feet) exc~edmg ·59. ppm total: PCBs would etther be 

·. · treated ilt.,$iiU Or eXC,.vat<.d for off:Sitelandfillii\f Initially, a groil!l¢Nater pup;ping • 

'·' 

' • ~:treattiuint sYstem :W~uld oper:lte at 200 gj,m to lOWer the wa\er levei 8,( the Site to · 

· · e!..VoitioJi 725.: once thC gronodWaterleVei ~.lowered acroSs the .Sil~. th6· Puin.Ping rate : · · ,. · ·· .. · 

•.· · -WQuld bO red11ced io ~boUt So gpm tO ma(ntaiil thelowe~~d ieyel: Additio.n']l )YellS· •·, . 

.. . · · 'woulil be installed arouhd tbe~te afe:iS ~o iowir. itt~ W..ter leVel to t)le top of the c\ay : · ' 

· . OOnfiitinglayer.· .. · · · · · " · · · ' · · · · • ·: · · ' ' · ·· ., · ' . . · 
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. An irt-si.tp ~apor._ ex:tnict.km ~ysteiJI _w~~~~: b~ .in;Stalled: iri o~der ·to: tr~~t .both. s?ils_ ~aml :. 
bu:ded-waste .. Refer to Sections 4.1.2 and·4.3.6 for a diseussion of-the .criteria used to 

• • J' 'I . ' ' • ' I ~ ' ' . 

delineate aie~ a1ld' depths-of' soils and buried waste reqlliriiig tre.atment. _:_Approximately 
' . . . ~ .' .... ~ . . .•. . . . . . ' . . . ' . : . . . . : . . . . . .... . ..... . . : . . . . . 

. ·'· 

135,000 cubic yards (200,000 tons) of smls ~and buned waste w,ould reqmre yapor. ·· 
· ex.traction treatment. A ·delineation ofar~as requiringv~por. ~xtradion· treatment is,. . ·. · · 
pre~e~ted in Fi~res 4-1: and4:-2:_: A unifor~ depth·, of ~uried.waste, .PCB and V9c .. . ... 

. p~_esence)ising surf~ce 'areas depicted in- ·Figure~ 4~-1 ~d· 4~4 wa.S- n.~t a5sumed in .the · 

, I. 
·- cal~lation 'or total ~olume requirfug treatment. The.depth' requiring trel:l~m~nt for each . 
.CfOSS-S~~tioD:ai area W~·~SU~ed to bethe ~aximum ,depth. m~eting either ~h~ qtjrled·. · · , ·.-.... 

· .. ' was·t~ ·or VOC- or P1CB-co~tahri~ated ··soils criteria based. on s~mpli~g· intervals l.{sed .. · . . . 
qurlng'the RL . cro·ss~s~ctiorial'.drawings delineating: defined ·areas of burled waste and .... 
VOC- and PCB:-c.ontaminated ~oi\s ~t depth ~11 have .to be·:·prepared. d~ring the final.· . I·· 
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:Becaus~· of the large ·waste· and soil .. v~hi.mes r~quiring_ treatment, and the significant 
. distances between e,ach:<lfJh~ 'are~, .it has·b~eii ~sutned for cost estima~ing purpose_s 'I .• ' :.· 

that io.urse!ni.rat~ vapo~ eXtrac~i~n-syst~~-w~uld be installed; ·sep-~r~t~:·systeffis ~b~ld .: .... ·_ 
be Jbcated i~ the On-Site ·co~t~i~e~t ·Are~,·the :st·m·.:BoitomsiTre'at~ent.Lago~n .. · - , 

·') 

.I . Are~s; :the .OffSite Containment Ar~a and .th~. Kapica~-':P~z~ey Area .. 'Figure . ~-15 : . •. ,· 

-··: 

.· ·1·' .. 
' . presents .. ~, lay~ut of the propose-d. ~xtraction. system,. ~bile Figi.Ire 4:-16 p~es~nts a 

. schematic~ pr_ocess flow di~gram and p-reliminary de~ign ~nfo.rmation for 'a .~ap~r-
' •' 'I ' ,._,' 

· .extractio~-:system~ · -... · .. '·, . ' ·. ·.· \ ·.: - ' 

... · .... · 
. : ' .·• ... '· .. '·, ... 

'I·. Design parameters._pr~serited in the case ~tudy for the.Vemmi Well. F~eld Superfund Site,~ 
(V~rona Sitetlocateci'in,Battle Ct~ek, Mi~higan (U!s.· EPA,.~uly -1989) serve~ the basis. 

·.for the'.' tr~_atmenftime fr~e ·est~ate. arid- ~~traction w~ll spacings for .the 'A.CS Site~. 
'' • r ·'' ' ' ' ' ' ' • ' ' ~ ' ~ \. ' 

·. The:soll conditions and Voc contaminant matrix at 'ihe .Vemna·Site were similar' to .the 
:·1:. 

·.ACS ·s~t~. Mrudm1.1~ individu3.1 VOC soil cim~~J:J.tr~tions :at th~ Ver6na .. Site.~anged up: 
1-" : .. ·:·. :.·to· i8oO.ppm.(u~s.~ EPA, July 1989):.··Appro~imately· zs~·ooo pouriru;-'oi.vO'cs .w~i~ 

·. ext'r~~ted .in 55. day~· or' .operati~il (i.e.·,. an ave rag~ of appmXirhateJy. 500 :pounds/ ~~y) ... : 
. 1 · .( . . .Actual de~i~parain~-te~s-~o_r· a ~~p~r: ~~:tra~ion -system ~~uid· h~ dete~nedfol~oWi.ng :·. · 

" . ~ . tl)e completiOn of (l pllotstudy. . r ' · • . .· . . ·' ·. . • , · • 
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':. A grid ~tern o: ~r:gion well~ spaced ai 75:f~ot inte~als; w~uld ~e j~talle'd in~~ . ~ • . I 
1 

-~., four ·ar~as:described above ... A 75-foot well ·spacing would--allow ~ach.:cithe ·wells t~ ··-: .... . --;: .. '; ~ - ) -

serve~a·s. either e?Ctrac.tion or .passive:· inlet wells i'n o~der to provjde, for. 'maximum- . . 
· · . .. op~ratibnal_'flexi}jiiity, Well-,piacemeiit ·~d screenfug depths. ar~ depend'ent .on. the' z'ories:·· .. · 

of co,ntimination to be treated :and'~locamed soll.conditions. '~The' ext;~ction-weli.syste~. '. 
. . , ..... ·-would' b.e. ¢anifold.ed t~ ·a l){rilding a·~: shelter h6using the .··vaCUUJl1 :PU-~~: a'~:d ~apo( · :' · . 
. ·.· > ._~ treatm~nt system~ Each puiJ:tp ·wo~l9 op~r,at~ at a vacuup:1· ;~f approX!mat~ly 5-iflches. ~f ~ . -· .. ·.

1
., .-. 

. •. . 'niercury~ J?epending ·_on _tb~ a~tualle\ret oi .. vapor 'em·i~-s~i~ils~ ·~nd. p:oiential '' . ·., ' 

' : fmple~6ntabiHty • iss·u~s,-·ihe :~~por treatment. system\vould .. ~ithet ~on.sist :o_f ~eparate 

·, •· 

'.:· 

.·-1: :1 

-. l ' ·1- . 

.... ... -carbon .~ctso-~tion: unas·, .. ·s~panite: portable· tqe~1iu11 or ~~talytic: t~eat:m~nt .u.niw o~ a·.-.... · -. ·I· 
. ·1'?-rge~~ c~ntrallzed ·the.rmal·.or ~ataiytic:tre~iment u~t. · Siri~e.·ihevapo.r ~xti"a~tion: ~yst~m. 1 

· · . 

. . would, be operated under wip.ter, conditions, insuJatioil and heat t,racing·would .. have t:o. be. .' .· '.·. :-1· ' . 
. prqvided for p~rtions.of the air ~atrlfoid-syst~m.installed ab6~~ th~ freez~ line.<.· ·. · · .. · ... ·. . ... 

' -' - . . . . . . - ' ' . '. . . ' . 

'.· \'. 

..• ExCept for the riciter nai1Jr:U drainage S}'StOm~~i~~ re~e:ved hm6ff !'rani the O~-Sii6 · , ·•· ·· .. · ; I: 
· .. Contafnrilent Are~ (i.e:, s~~ple :SDOS~f~ the.:RI), elev(lted ·l~vels ofVOCs ·and, SVO¢s .. ·· ·_ :_ .. : ~·>_

1
·, .· 

. .· ' . were n~i dete<:~ed irithe :remainmg drairuige ditch and_:wetlaiids. ~ediment ~rimpl~s;_. Low .... ' ... . 
. ''_levels of, PARs a:nd p~thalate~ w~re the pfedominant corit~mina~ts detected' in the . . . i ... · ... ' ... '· .. · 

· · · ·· · sediment sampl~s. · Tl!e IeV~iS of det~cted pbth~ates'wer¢ within a .range .whicli is often . ;· · . : ~· · 
: ... ~i~al of~ miturallyo~eu~ng ba<;~~ound co~diti~_ns, whiJ,~.th_eJevels of dete~t~d·PAHs .-· .. : . : . 
. . - 'were within a tahge ·which :is.cypjcal of areas 'proXimate to:vehicular traffic; .. surlic~al• ·: .-. -~'. · .. ' ·1 .. 

· · , ·. , · . pres~nce· of P A.Hs is .6ften ~soda ted ~tli ~~tr~le~in fuel.:co~taihlng· sunac~ ~.-ii:In~ff:froil)·, •· · :. · < .. 
' . ' . .. \ ' . ' ., . . ~. :; '. ~ ' . 

,. •.. . : .. yehi,cular ~traffic :sources or''leach{q:g_ from' asphait-baSed shrfaces, 'sue~ as. the: roads. tha,t 
... ··: ~boup.dt~eS.~t~tothe·e~t;·_·, > · .. _·-_. ·: -.· . .- •.·· ·. :,-_ ::: _.· > , .· ;· .. ,_ -.. · ,:·_: :-__ .::· . .- ·. 1 .. 

. . . . . , ' ' ~.eca~ISe. of the adve<~e hnpa~ts to ,the we;l~n~S thai wOuld res~it, thO ~x~~~ti?~ i. ; ; .·.· · .. ·.·. ··1· 
, . wetlands and drairiag~ :d~tch ·sediments containing these.leyels of, ph_thalates_ and ·p AHs .·. ' ··. . .. · · 

'· ,has not be~n·i~ciuded as·.part~df this rutemat·i~~: Source remo~al .re~ulting;frmn vapor :~ · :. · .. · · -~· 
. . i. · extnictio~ .treatment of biu-ied ~aste-and so~Is an'd·· s~n ~9~e:nng w~utdJruqirriize the • . > .. , -. 

. . · ' . · · future -IDlgratl()n ·of phthalates_-and _P J\Hs to the ~ethmds ·a~d drainag~·- ditch. sed1II1¢ni~ . ·· · ·.- ·~~ :. · .. · ·. · 

· .· .. · · ··• . as .. a r~sult:of_·adso~tipn.-_~Qt~ surface ~noff·~oils; ~f~ushmg,sepi~ents:ov~r,·ti~~e-·With:· : ·. · :· I.· 
·. · · , 'treated gro~ndwatei', or incorporation.of iJ?.-sitli biological treatmen~, tp.ay further. reduce.- . · 

·· ··. ' · · : · -~.'th~ p~t~al~t~s a;d.PAirs belo\V ~heii.?r~s~nii?wl~vei~;· ·Bec~~st! of~~-ei~_-str()n~: ~~tY ·;-~ :.~'·. · :·_. ..I 
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f/ . . . . .. ·. ' < <. ... . . ' ~ Ani<O<o•G>e-1=;; 
• ;, •• •' ,' : •• T ,.. • •• ' r '. ' ' • ~ • ' : I '.... ' 1 '· ' -. ' .. . -'\ ' . ' ·~,' • 

·.' •• ·. •. . for'adsof~i~g<intosOit.; ph;b3Jatesari<;PAHS ~e ~I e~cted tOmi~~;e ejiherOff.Site, ·.· 
.· . . : '0~ to Jhe ·.ripper aquifer frp~ ~etiands and. drainage ditcbsedfui_ents .. ' . ' " ' . 

I . · .. · '. ' . •. ·. ·-.... '' ' . '·. . . . ., ' . ' " ' :. ' .. ' . " : ... ', . . ' ., 
'··. .: _·.'_> > ·.·_,··: ··.·.: . :- ._. ·· ... ·., ... ; : · ..... ·. ·.: .. r ·.· . , .. ··. ·. :· '·.··· .. ·:' ·: ... . '·, _.. ' 

_ I · · • I · The 
1
Sedim:e,nt SaiJ1ple ~ollected :from t~e fopn~r <}rainage· system adjacent ~o the Off-Sjte · ~ 

''..·I· · .. ·sontiiiUli~nt~ea_was' t~~ -~D1r s~p~~-~hic~·exc.~~~s-th~_·t~ -ppin.~~tru ~oc_cpte'?a·,·-· ...... 
.. . · . used to delineate co·ntaminated.·soils. Sediments from.· this· area·would either .be·· · . ._. · 
· · · · -~~c~~~te~-.f~r off~Site di~p9s~ ~r treaied-·by vapor e~tr.~~~i(>~·since:th~·:ar~a:~ill be . . ··I· : ' ' ' d~wateref}~: .: Non~:cit the sediment Samples ·~~ceeded. th~ 50 pp~l'totai PCj:3s' criteria 'us~d: 

.. ·:., ·... .· -.. ' " ~ ·_ --', .... ," ·~ •. - ":. :· ,. ·. '-;- •,' ·' :. ~ .... ~- . . ' . . ' ... ' . . . . - . ·.. . .. 
·· · · to, ·delineate 'PCB~contaminated soils.. Only one s~ple, SB02 taken fr~m the ACS Site, . ··. · . · ·.' · 

. ~-- ' .. _: e~cee~ed l(Ypprrt:totalPCBs (22 ppm). This area ·c~uld ~it~er. haye··a so.il cov~r phic~d. . 
.. · · - : : river .. it-to preyent.denn3.i. c~nta~t, Qr excavated for :off~Sittdandfiliini or·t~eated'in-sitU'·:. > . · · . -~ · 

· ·I , ••.• · • ::ngviiih.~~ir_ l'ql·~on~min~t~ ~n.ar~as: . •.. , .•.•. :. · · · · ....• · ' > .·. · ..•. .: _ •. · .. · ; , .•. ·• _ . · · ·· .. 

·· .. · · ··.·,~··A._~ove~ ~quid be.placed:over unpavect.·suifaces iD'.the ·area$ tq ·be. treated in order to . :-... . 
_·:I··· · · ·.I· prevent the shprt~ci~cuiting ·of air fiorri:th~ ~uifac~;. ~hich.r~duces ~he radi~~ ·or inri~en~e· .· .. · .. : .... _ .. 

' .. ' .. · . of1ndividual: extra~titiri wells.' A cover wo~ld also reduce 'rainwater infiltratioiiwhich' . L.' .· ' : 

: ' I' .. '' ' . ,c~~ld adverseiy ~pact :vapor :.e~tr~ctio~ tr~'~hrt~11t ·~fficie,ricies~ .}Jitber a, plaStit~.liner' ~r.: ·~ ' I, . 

:; ' : .·-~6il.cqver could s~'ive thi~ PUrPQSe .. · . ''' -.· ' ~-' : ·,. -. . . ' - ' I ~-' ' ' ' : ·,: ' " . ' ; 

1-. \ •... Th~ treatm:.ltiilll~ frame' esti~~te ii ;,;,~d on:~n ~&;ucie<tO:Ve,r~ge'\lb~ soil' •. .· ... · .. · · .··· 
' ···I· . ',.. coricentratioil iii th¢ Off~Site ·~~>Dt~iliirhent '-Af~aof -24,0QQ 'ppm (2.4%), and' an average ~: : .·. ·. ' ':, ' 
_ . . yo~ tem9yai_rate· betwe~n 500.' po_mids p~i 'day and. 35QO poun~s p~r·_ day .(extrapolat_ed · . . . . . . : . · ·-

. : ' based. on the ratio or' to tat VOC concentrations in the Off-Site Containment' Area vershs ' ': . -· ' 

1·, ·· .. · ·.. 6fr.~f::~o:~:n::~ ~;:::! ~!?dft :~: ~ei~:i;~~~?i:::~~{-ii:~y~r:!: •- · ' 
, • · : .• ··•·. • ~:~a~~!:!!~~ ~~:!t::~;:~~d1!,;;!~r:J!:!~~o::;;~~:d~e:!:!:a{ ~···•-• ·• ... ··· . ~· . 

. :_,:·._ .. k5,~o.20ye~rs~. '• ·.··., ........ ·;,·"··:,' '. '' ,Y ·.:·:· I, r .' .... •• •• • •••• ,· •. 

• -. • ~ •• ' • J. 
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.. Gr~nmqwater .. pumping and tre.atmeiltwould pe_con~ucted'trt_()ff~Site ~eas~· ·F~llo~ng' .. :'' -· ·:. 
, _ 1 , , , ' ' • ,•, , • , . •• 1 ' • • _ • " • r - ~ ' I ~ • · • · ' , ' ' . . • ' 

. ·. · r~rrioval of _the -buried· was~e and .their treatment on-Site, the ·groundwater ·pump· an£1 ·-. ., · · · 
' ' ' • 
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· .. ·_,'tr.~atsystem would,~e.~qpt_imiz_ed .to: deter,n;llJ?;e··~he mos~ efficient-means to ·~eme4i~te, .the··· .·:· 

.. :··aq~ifer.! :.o~ou~dwat~r remedia~iQn _apprq~ches cou~d ·illclude,in~&itu, 1biologicai treatn1ent . ' . ' 
' . \ 'or the plase~~nt of, injectimi and withdrawal wells ·to more aggressively .pump ~d·tr_eat. ' ·,' .· 
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· .· the gr_o~nd~ater .. Coruiist~nt with· curterit U~S. EPA guidanc~, it may co~istof pumping:·: .. 

• r . 

- .. ' .. I, 

.'·I· 

. , . . . . . . . . . . . I ... ·. . . ·; • .· . . . .· . 

. . .. . enough t9 pr~vent the further migration of contaminants with ·long tef$. pu,tnping and. 
t;eati,ng .. .At le~t som~ of the treated. groutui~at.erwq~dd: b~ di~charged. to the we~lands ... 
wesi ofthe Site~ Dischar.ging tre~ted groundwater would· pr~vent dewateiirig ·of the 

I· 
: .. ·1 

;1 ,· 

. · ~~tlands fro~· grbtindwater pu~ping·. · Ji is anticip~ted th~t the. grouilci~aterJ>ulnp an~ 
<treat system would oper~te for 30ye~s. · . ·. ·.· · . . _ . ·· ·" ·· . · · · 

·. Overall Protection of Human Heaith and the En\iironment · ·. · . . . 
.. . The primary t;xpos.~re pathway from the, s.He i~ .th~ filignitio~· ~f ~~~tamin~nt~ ·~i~ :· · . 

... groundwatet> . The ins.t~llation ·of a grbui)d~ater extr~ction sysie~ · elimii;iates this·: · 
pathway: Treatment of ext~~cted.·gr~undw~t~r has the effe-~t.ofrediidng:the vol~me or.' · 

• • '• ••• _:. •• '. \ ' -· ,', • , • • - '· • ••• - • '. '· • 1 • 

source material over time. · ' · 
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Vapor extniftion -~sa proven technology for the t~eatment _of VOS-c?~t~minated.soil~ .. ~t ... · .· .. · .. 1· 
is -inost ·effective in-.homogeneous, p~rmeable soil_conditions, such· as those at the ACS .. : . , · · 

· · Site.· ·:De~~tering ·of, th~ site'prior-io ·the installation of the vapor~extra~tion system ·." .. 
. ·'should reduce'the water content of tlieSite s6ils ~o the optimum treatmentni.~ge. :vap.or .. · • . _ ,I· 

ext~action is less eff~ctive in''ihe--treatnienf of so'm~· 'svbc compounds and. metals .. 
.·However; these cb~p~ul)ds are relatively immobile ~ •. the envi~~~~nt and pdse Httle 

·.potential for migrati(;>n; · ,· · · · · · · · ... 

.. 

· Vapbr :extraction: is :expect'ed to be effective i~ low~ring the concentr~tions of. 
• • , • ." 

0 
~ ) • , •' , •' • • • _, ,· I , I ' 

contalninants in waste materials; ·A major advant.age ·of this system is 'that extraction. is ,: , . ·. 
. 'condutted in-sifu und~r co~trolled conditions so th~i the; short teim riskS' ~sociated'with · .. .. . ' . . . . . . ., 

exc~vating highly. cotitaminated: materials are el~minat~d .. Vapor .. ~xtract1~n treatm~~t , . 
· "maf notadeq~ately .remove SVOCs.fro·~ soiis to th~ .level rie~ess~u.Y·to- eliriiina:ie the . 
0. . . . . -. ' ": ·. • • . . . . . . • . " . ,. . . . -

·potential' risk to futUre Site users. · : ·. · -~ : ·. . · · · 
.... 'I. : . ' . ·. ·. ' . .. " .. . ' ... -. • ..... . ... " 

Apilot·s~ale test WOtlld 'be conducted to demonsttate its overall -~ffectivtmess becaus'e it,;•
.il~ ~ot b~en proven in matenals with .contaminant c~n~entrations:.as high-~ those ·at,the · 

. ACS Site. · Howeve;~ even if :fi~ai, rem~.val..effici~Iici~s cailnot·;peachi~ved,' .i:t is ·. 

" "' ! ' 

I~·, 

I·.· 

- :_ ' ~ticipated that very l~rge.' reductions. in contaminan~ le~el~ w~uld be·. acco~plish~d.~ 
·. . '}be~dore,the .. volume of waste·~hich ~ay requ4"e ~ddition~l'treatnient in' the.futun~ . _. 
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< • ' 'r • : •' . ' ~ • ' ' ' ' '< ' ' ! . . I ' ., • • . . . '' '1 • ' ' ' I • r ' . . ' ' i I ' < ~' ' ' ,' ' • ' • I ' . . . 

, · · . · airboni~ ri,rigra~i<m if._excava:ted, would-be ·greatly reduced, t'Qe ris~ of;future ·~xcavat~oil, · ' · ·~ 
a· __ .-,' -~freq~ir~d~~~uld-be.~hi-~ed.'-' ·. __ .·.·: ·;·,.·'~ '·-.··~·:-··.· .. ,.: r> >,__·····. ·,··' 
'-. ' ~ ' : . _·, '., - .: ·' t "' • ~ .· ~ ~ ' ~ • ' ' ' . • .'. ' ' ' ',· 

I ' . .· '~· Compliruwe Wfth MARs ' . '. '.' ' ·' .'. . ' ; ' •, ;~. ~-. . ' - ' ~. ' : r . 

·: - Refer :to' S~ctiortA:3:3 fcir 'a disct(ssi'op.·: of She:~: in general, ·aS·· ~eii' ~ :~S-: >' ' :; ,: '' . 

. 1• .... ··. ·· .··· .=~~i~:~~~\~:::nd~; J~~~~~t;:~~~::~:~~:ed5~~~~:d::~:':~~j~!~: ..•.•.. ; ; .• 
, . ' _·:syst~m ~r~sidtials (e.g.~ 'ion e?Cchange. bacl~fiu_shhlg) storage amf ofl·Site disposal wo:uld : .•.. · .. 

. '1·: .. ha~e-~q.c_omplyvntli,~C~-h~~m1sW,ast~ .. ~~~~rato~-!regul~tio~~~B~~d:·o.n ~w~i~t~d_:. ··:: . <~. • 

,. , , . ' average 3.-pproacb. ~smg the. pr~Vlously mentiOned ypC r~moval. rates, for· the Off·S,tte .·· , : ." 
'; ·I· . '' : Co'tlt~innient. ~ea :·~d the: avet~ge yoc. coriceritrationS throug~out the 're,lrunder of ... . '.·' 

.· · · -the. Si~e:(L~.,.bn~SiteContaillme11t, Treatment Lagoon arid.-Kopica.:P~ey.Ateas), VOC :-' · · ·· .. · · 

... ' . . '• .. e~ssi()ris wcnil~.~~ge.frotn'80po~nds/hr-to 4()(} pm~nds/br, which would :exceed :th~-,-25: ' ·. I> . : . ~ .· ~~n5~ p~f. yeat .:li~t ::est~b~ishe~; by . t~e. IDE¥.·. ~ ap~r. ph~se. t!e~ttrient·: is lllcely J~. -b~ ·. : _ _.. :.: .. : 
'' .. ·. · .· . requiied if vapor ·exir:actiori is: employed. ·4o~cFR 264· Subparts F.and ·a,. pertaining ,to·/. ·_. ·. ' · 

. ' , I':~··.: . ' · ... :-~~~e~~-e·s. ir~_~: s WMU;: aJ1d .c;ios~~~- a~d _P?St_~c}?s.ur~, , 6.f R:<:;~~. raridfills,,, co~l<l be :._ 
·· · ·" · · · · : .considered ARARs for untreated contanunants which remam· on-'Szte> : -· · . _ .. 

I ' .·. wni-tJiEffe~L.~ .· · .. ·. ·· < •. · ' . ; ... : •.... ··• ';: .··•· . .. .. . ... . · · · ·.• •. . . · · .. · 

1·--_._-~ . .·· ·-Based: on .th~: risklev~is presented m:-:t~e B~ fot vcu1ous -~n~Sit~ ·e$~s~re· ~cenarios; a.- : .. __ · 
· ·. siiuficarit ,feducti~ni ~r: tb,e identified'cheiriicals:pr. cohcef11 wbuld ha~e to· be achieved.: It .. ~ · 

· · _. oi~ ~ot~knriWP: if~apor~~xt~action-~ould ,.adeq~ately remo~e th(( SVOCs_identified ~t· th~ . ' 
-· ·1 , . , ·site:: -svocs:JlOfamenable to\,~ppr ~xiract~ontre'att;nent.that may.reffi.~in ·ai.residual.: :, . 
.. ~- ''< . ·• -' soi(·coritanii~a_tion', tena· _fo, ~be :insplubl~- i~. ~ate.r. a~·id nave 'high. ~~ifadsorptipn' '.:-: .. : ' 

, , I . •·· :·, : ;~~!!:•(;~:n~~ti:r:t~~t:k~s~~;~:!·ea::;r:;1;~·~%o:~;s~J;o~=~1;~ · ..•••.•.•••. · • 
- •' ,,>. ._· ~ ~- .. ./' ··- .• ·•.· ·.~- ·- . ._"- ... '~. '. ;,·,·•. ,· .' '.,~, .' ·-: •.. ,-._ ..... ··, ... · ,·.~r•· ·. -.-.:· 

. ·. ·. '·. • ;: VOCs .and ~VOCs \\jtb:~~1gh 'water. solubil~ties such· (IS; bem:ene, aceto~:re, Ill;ethyl 'ethyl _ · . , ... · 
' I' '' _· ' ~- ' ~~tori~ and .:b!s' (2-~hl~roethyif ~tlier)<: At ~he' ,co~pl~tioil' o(r~medial. action}ctiViti~~~ , !. '.:' ':; 

·:·: · _. ·. · contfl~nated soil and groutidwater:would be· trea~ed~- Institutional co·ntrols would be- ·._ . · · .. · 

-~- ·1 _ .. . . . u~eci to ,~re~~~t tlie us<o·r ~o~-~~n.ated groun~w~~~:_.a.n~ a~c~ss ~q-~h~-Sit~~-· '··; .:--.---_ ... _ ~·--·-,··:··-~-. 
~ . ' . .- ' ,:. " I : ,· ' . :, •· .. : ' ' : ; \ '. . .. I ' . •. ~ • ·• ,·_. ' 
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. The c~ntinuing so~rce of groundwater contanllnJltl<Jn ~ould be signi~cai)tlyr~d~ce~. ' ' I 
Refer -to Section 4.3.Z for a discussion pertaining to -the l~ng~t~rm. eff~cti~~mess: of.-- ·,- .. 

groundwater pumpin_g ~d treating. R~mafnh}g·residual con~~an~ would eit?er be_- ___ , .. -~ 
naturally atte,nuated mto infiltrating ground~~ter ~d treate_d with' ~he pump and ~reat ' .. 'I ', -

syste~. o~·-removed q! a more a~essive gr~un~water pump_ and t_r~at sys~enr (r~~~~ to - -,: -I 
"Descnpt10n" subsection). .. , - - . · · . . · - _ -_ . - _, · · . , -

' ' : c ' ~ • ' ' '' • 

\ . . . . . . ' . ' . . ' . . . ~ '\· . , --~--

Som~ ar~as of buried ·waste _may not be treatabl~-by_\iapor_ extractio~ if adequate-soil . 
. por'osityis-not ~v~ilable to,allQw for.-cqntinuous. air contact. )-lo~ever,--t~~ vo,lume~of .. _ . 

1
. _ 

1 

~aste 'that m~y· require addhional'tr~atmenfwould be signific~ntiy r~dticed by the>_:: _· -. . ' 
. ~perati<m p{ the v~por e~tra~tion sys.tem;- ·In additi~n; the reduCtio~: o(VOC~·: i~ the - .. 

-·- '~aste_w?uld sigrufic~~tly·red~ce potent~al risks s_hould additional t~eatm~~t.he'requir~d _ _ ~- ___ ~-- _·. 
'in the future. .. · ' - · ' 

'· -. ' 

·---1 Reduction of Tori city. MobilitY or Volume Thr(nigh Treatmeric- · < ·. < · ·.. . . _.. ,. 
. .. . . '• - ., . . . .. . 

.-' Vapor. extract!on of soil and-:waste-transfer~ organic cdmpounds t<) ihe:air .. Ph~e .. H-. 
. . r. 

· '.:v.ajwr phase tre-at~ent is Jsed, die d.estruc.tion of organics· _3;-s · ~ r~-s~lt ·oftherrilal· 

: treatment' or sp~ni carbon reg~nei"ation would result in 'an ~v~n~ll toxicitfand volume . 
··reduction of -contaminants ip. the soil. · n·a5ed ·on He~s La~ ~onstants (refei 'to ·section . 
3.6~1.6), the BETx coinpou~ds, ci~l~riD.ated methanes, chloriilated.:eth.ane~,, dilorinated > . 
_·,• . . ,· ' ' 'r. ' • '.· ' ' ' •, • • ,. ' r • • . •} • • 

· etheiies; chlorinated benzenes 'and naphthalene and its -derivatives are amenable ·tO ' 
- vapor -~x!rciction< -The-vohitil_e· keton~s· ar.e potentially.amet_laqie to, ~ap~r _extraction:·. · 

PNAs, pliihalates~ ethers, phenols, isophorone, .organi~ acids ~~d 'inorgani~ metals_ w-~uld .. 

·.:; not be expected ·~o be· a~enable t~ vapor extract'ion. However~ thes~-:·compo~r{ds are l~ss 

. I. 

' --I .. 
-.-_. ... ·1·.-. . 
·_, ' .,. ·-

.-. I ' ' · ~ · ~ · . · , · . . ·- . - . · ' - l , . - · · - - ' ·. - - . . ' - . -.: 

m?bile in the environment then VQCs ... Because --of 'its soil adsorpti~n char~cteristies·, _- . _ 
'. PCBs Would also not be_ 'expected to be. amenable to vapor· extraction; .however, they· .. · .. 

·.-1 . 
: have alow mobility in soiL__ , , .. · . . - ,- . 

'. ' - . -~--

',-

. A pilot ·scale stUdy would be_ ·conduc_tedto ev~luate- the overall tetrto~al ~fficiencles of the, 
- · vapor e~tr~cti~n syste!fl: ·:Most applications of vap~f _extractio~- io:-d~te~: ~v()lve tli~-. -· 
· .. remediation .of chlorinated. solvents; BEXT 'compounds. and: light -~-nd petroleum_· . 

' products. Baseq 0~- case s~dies present,ed iri Hutzler et al. (Ju'ne, -~989) and _u.s. EPA: -
(!uly;1989),the folloWing soil treatme-nt ievels ~eie·re}i~rt~d:. / . . , ' . .' ' . '·;·· .· 
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. ' ' ' ;. . ' '.;,-:- ', '· . I\ I ' '•. '' ~ ' ' ; ~ • . 

! ' '. . : • t ,< , •'. .1 ~ , • ' 
1
, i," 

. : 1.. ·.:~ : ----. _ ·.: : _ Tetra~Wproethane was-re~ediated to less that;1 1 ppm;. . - . · ·. . .. - _· .. , ... 

•I : , • , ; • Tric~lm?.~then~,w~ ~f~ediated t~less t)lan5 p~J>; ' , , .··. ' , •.. ····. 

·_,.-1:-.-
'. . ......... 

,.·. ' .. . ..... . •' ~ 
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- r 
'.:·.·· . 
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·' . 

- . ' -,:/•._'. -~--·-_ C~bontetrachlorid¢ Wasietp.ediated:tq below an.alytical:-detection lhilits; ' 
I • f • ·. ,_ . 'I ,, '. ' ' ' : ,\ ' . ·. :. ' ~ : ·, ' ' .~ '• • . ) ' . ' ' ' 

., ; I , 
' v -. 

·_--.I ·· . ---- 99.i~ ~idroca;bo~ re~u~tion·~~-~~hieyed for-ajet·fil~lsp~tl;-'~~d- ·· : , .. 
' • .. . ; ' : ·_:.. • ' ' '·_ • ; :·,: . . . . i,_ . .' : ' '. ' ·_: ·, :· ..• ' ', ·_ ,·- .. '-' - : ; ' • ~· • : .. '. : • • ' '' ·• . 

I , : ~enzerie·leveis of less than :l ppb were- a~hieveq · fot ·one gasoline spill cle~1-1P' . 
--~ ' · _ · · _\yhile tot3,1 hydro~arqons·were·r~duce_~-t~:b~low ~aiytic~ d_e~ection.Ilniits·for_a,' _·_ . ;. · · · 

.r . .. . . secqnd gasoline cleanup.· . · . ': . · · · ·_ : . _ ;_, · ·. _.: --· ·· - · . _· . ·.· . , · . . ·: , ,_ , ·.· . 

·- .. .-1 ~ '_-_ ': :_ ~-:~ riased orlili~"cas~ sh!dy. cla;t~· ~rese~t~d- abov~;-99%+r~mo~ai efflc.ie~:cies :a~pear. to .be: _.: =. - • 

. ·•·•·· .·•· ... · ·.· ~~~~~i~s~0:o:?v~, :=:a:~~=.:: :~:to~::: t:fi~~e1~~·~::.se:;~! :r·:~: ... • .·• ..... . 
. . ·,_, • .• , ;·: .· .- ; - '· ·. - . ·, . . . - . . :. . . .. - -:·. . .. I - "· - . . : - . . . . . . -- • - '. ·,' . 

,_ . _ • •. -···.sites--had total:VOC concentrationS less than l,QOO:.ppm. :·one site. reported·_maXimum · - · . ., -

_.· 1·:_ ·_· <_--.?9c _<:~nc~~tr-ati9~Pf,5,6?0 pp~ w~i~e.one··of-th~ ~if~s-i~volyil1g .reme~iati~n ~f ~e( ·-: <:-: __ 
-, · . · . ;-_ ~qrtt~natlqn rep9rted. total-·hydrocarb"on levels of 6,200 ppm. ·_VOC.reinov~l rates are,·-_.·.. -, .. , .. I .. : - ::-the highest·duri~g-iriitial staitup--~~d -<\e.~ease With't1~e as-m~s-tra:nsfer -of coiltarhln·arit~ - - -.- . 

.. : 

. '. ~ . 

' ' '' 

' - .·_· into th'e ~apor" ppase 'beco~es r~te'·Iimitirig~_--)~;irtai 'ren:tov~l effiC.i_end~'s ·a:re·also ·a·: .. _·;. \:-

•: I. . • fu,n~ono; lhet~e fr~e tl>e ~porextraction systent~ a¥ owed to O~er~te. · . C .·.·.· •·•·• ·...• . .·· , · '. .. . . 
_ _ __ . . -:·· Of the. chemical--groups not_ exp~c~e(_l .to· be-amen*ble to·vapor·'extraction,-phenqls;were _ ... _ .. . .. ·, ·I :' ' .. " : ·, <.;· ~~t,iden~ified ~- ~-~~~~~t-~omp?und -gr~up· for. soils,?t;~y_ of t_he:'area5- bas~d on the l~~ _ ~- :' '_- :_: .. -_ ·_ > .. :: ._· _ 

_ . -· -- _ · -~ Phe'nols, -organk·adds .ampsophorone -were rtot identiped ·as target ··compounds in -the·". · . .-. ·:_.: c •• 

. 1· ... . ~ ::;:~i!:if:~~~~=:~:=~!~7:e:~~ ~Cf:~~~~~~;:~;~~~::~~~P~~~· • • . . : . 
1-· -'' ·.,. . . .·' ·::., .. --.- .. . .' .. ' . . . . . . . . ----· . •·' ·.. . ' ,·' · .. -. ·. ' 

i. I· •·· •.. ·. ..• · .•. :~~~~~:~:;:~:;~z:i1:!l!~:~; i~~n;;i~~Z~~~!·. :~~~r:;:i~h:;~~ : · · 
. - ' • ' ' • ~ ' \ •I ; ' ' \ • ' ' •• :· I 

' upper aquifer or: ambient a_ir;,- . - ' 
-----~---_ ._-,·~-.---,~ .. ··..;_.- ·,,, _ _. ;·-·_, :· .-.,_·- . -· ... ·,· . - . ,- ,'·_; _.-_.;_ ·_,:_ r ,· 

~:- · .. -Etb~rs·ar~:-th~ .o~y\heffiical_gr~hp.riot·.~enabie .to .~a;ot- -~xtr~cti~n ·tr~at~ent ~~i~h .:· .. . . _1 :, _ -· ~ .has'hee~_,id-entif~ed ~s-a _t~rget -compo_un-q··grtiu"p,_.in .both the .so~i matrix.~n~ -~pper · _:_. _: 
- ,·_ - · -. _. aq~if~r; Eth'ers, -_~s· welLas- other- ·svbCs -~~d residrial.VOCs, can-be· biologita-lly ", ... ·. '~· 

, -~ . , ·: .. d~graded -bnd~I: ::aerobic conditions·.: (~ef~r .'to· Secii~~ ~t2.7~2). _- .Jii~~hee ·et: ·al. · ~nd. - : . · .... :,_,- . 

. ~ 'I' . ' ·. ' . Down~e ei. al .. report enhanced biodegradation in .the -soil.-matriX as a result' of ae'rati~~ - -' -· 
. ".' -
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intmduced .during vapor extr~ction- treatlnent. . Both studies involved' the reni~d-iatio~· of·• ·.· ... · ··1 
. ' ' . ·. . . '• ) . . . : . ~ . . ' , . , .\ ,. ' - .. 

jet ·fuel spills at" Air For~e .bases.' "Levels ·of carpon dioxide· ~eastiied during vapor 
. ' . . ,, . 

' extraction were. consistently an 'order-ot-magnitud'e higher. than in'. t~e afmo~phere,.: .· i . .. 1· · .. 1 

' . I s_~ggesti.ng ·that . significant . biologk~l: activity ~as. occurriJ)g. in. th~ .'subs~rfac_e· .soils.' . 
-· . Therefore,. bi~degradation.~f-SVOCs artd residu~l VOCS. ~o~ld· Occu~ as---~- ;esult of soil,·.·.· 

"vapbr ·eXtraction.· ; . . - . · · . . . . . . . . . ·. · · . · - . . . '1. 

1'", 

. ·) . 

-• If:requfred. in the futur~ bas~d .oO: 'monito.Iing of the p~dorln~~ce 6f th_e system,~ hi-sitU .· : .;· -~--
• ' . . '· ~ . . ' - . . . '· . . . . . . '. I ' . 

. fixation of soils wdu~d: reduce -the· mobiiity of metals, .S:VOCs and/or ~CBs.- ·Figure :4-14: · , .. 
· presents-a_s~hematic process flo~ dia~am and preliminary design i~ormat.ion for. in:.situ ·· .·· !I 
fixatio~. Refer· to.· Secti~~, 3.6.2.5 for~ ·disc'hssion: or'iri-siht f~atiori. Th~ fixation of '· · . 

. , . . - . . . \ ' . . . . . . . . . . . . . ' . . .- ~ ... ' . . . ~. . . ., . . : 

metals is a pmven t,echhdlogy~ but the'effectiveness ofinlm.obilizing.PCBs and SVOCs by . ··I· .. · 
flx~tion t,echnologies .. hasyet.to-be ad~qua~~ly demonst~ated.· . SVOCs, P¢Bs, '~nd ritet~ls · •· · 

. would, therefore, be.Jrnn:i~bi:lized in soils by eiihe_r natural ·atte"nu'ation: pr,ocess~s 0~' ,' ;·. . 

f~atiori:techniques. · · ·· ' · · · · · · · · . ' · : · · ·1 -: 
. ·'Short-Term Effe~tive~ess ·· . . . · · ·. , , . . .'. · · 

The· ipStallation· of the .groundwater ext~action ·and treatment· system wo~ld elinlin~ie the · .... 
inigratiori of contalninants frorri the Site. , As diseusse:d above, VOC removal rates\vith a . ·- .·: ·. • 
v~por:~xtrattion system-~re highes't dur"ing start~p:s·o~t~at a_'~apid reduct~on·i·n .· 

contaminants· i-n waste and soils ~ould .be a~hieved~ . The esti~ated tiitle frame .to : · 
.. . . .. . ;. . . . ··I. . · .... • •• . •·. ,_. • . . 

~omplete sou~.ce treatment actiyities for Alternativ.e 5 is ·s to ~0 ye~s .. It!s: a5s_tmJ,,ed for . . . . 
. puq>oses 'of the cost estimates that gioundw~ter treatment \vould continu~ for a·3o· y~a~ .... 

.. ~I 

. period. A ~ore aggressive pump and treat ~pproa~h w~uld.like.ly reduce the time . 
_. . f~ame to. ·reach the maximum achievable· level of aquifer· ~onta.nlin;,tnt rein oval.· . - · · · · .. 

. .. , ·: · .. : ,. ·., . . .. . _. ·. •·. ·. . .·- ... ·. . I.: ~ ·.· . ·. ·. ·· ...... ·.-. > .. ·::.. . .. 

I 
I 

._ ... I 

· . A ·s-ignificant ·advantage to vapor. extr:ilction of both buried wa.ste. al}d soils is that· · . 
.. _excavation ·af)yaste ~d so~ls are nofre.quired .. · Be~~mse ·of-the high. lev~is._of V.OC: iri.· . 

·. ·'both the_ b~iied ·waste ai:.td soi!s, there .is. the potential. for. significant. volatil~adon ~d 
· airbo.rne Jmigrat.ion of VOC .diiri~g excavati,on actiVitie~ .. •-This would .b~, exacerb:;tted 
. durlng hot_ weather' condititins·in the ~lplun~r~ These pot~ntial.probie~ Vlould hot.c)~etir' . i ' 

, _with vapor extractib~ be~au.~e-vocs:~e rem~ved in 'siw a~d •treated :under t()ntrolled . 
· · c~rtditi<;>ns: . ·. · . · . . · . . . · . ' · . . ... ·. . . ·· . · · 
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. -_ "~· ·.,, th~. effects. of~·varying in~i~du~ tecov~ry welJ ·no~' rat~s. ihcl~d~.~g ~o~ple~e · 
shutdown~ on the contaminant removal rates ,and energy' requirements ,of the 
system._. . . . . ; . . ' . . •'. . ·. ·· .. 

'•. _. : .. ; ·, ·' 

I ·_ Be~ause of the. size of thi areas requiring trea~eni, ih~ ~qmplicat~d. co~t~mii~t ~atrix \ 
. of:~~~<;~rn and non-homogene~us s~il co.nditiotri and c~ntatniila~t distributionsacm.ss·
th~ entire Site, _extensive l~bor require~ents are typicall.{tequired t0 optimize :the · . 

.. startup anJ · operati~n ~of the vapor :ex:tt~ction system. :. Per{odic· monitoring. a:~·d .. 
. · adJustments· are· required to_ the· op~ration of the system.~-workers w~uld. not· h~~e ~o be 

I . 
. .. _ I 

. I ·, ' ·',.I' I 

. ' 

' . . · on~Site full time, .howe~er;: ~t i~ expeCted ·tha_t ai le~st two. additional· ~bases: qf\~~ii . 
. . sampling would be required. i6. m~nitor ·the' progress, and verl'fy the: ~onipletiori,. of vapo~' .. -· .. 
· ·extr$.ctlon. trea~m~rit._ Ta~k farm~ located over the Still/Bottoms Tre:1t~enr Lagoon . · ~ .. · . · I .. , 

· ... ·.1·' 

Area would noi likely~ have. to be r¢located or dis~aptled. · . . . , , . · · 
' 1 • ~ • ~ • ' • ' ' "' 

.... -. Cost · ·· ·:· · .. -- . · ;: ~ • :· ·. · -·1 
-.- ,: ••• 1 .• • •• ,.·· f, ·J: ... ... , ..• ·.·' .· .· ·.'·. ·•• 

Capital, annual O&M·and net present worth cos~·s are. pr,esented in 'fable 4-16 .. al\d · · . .. 
·.. Appendix· R · Design· assu_m pi ions. f. or' ~;>~rposes:. of. th~ · c~st · ~stim~~es ·a.re pr.e~~_ntect' i~ · · · _I 

:· F.igureS 4~1~; 4:.13, 4-20, an·d 4.:21 a~d t~e it~mized .cost'_'estimat~s "for ·~ternative 5 

presented in Appendix A · ·· · -~·: . . - · · 
. ". ; 

.·' ·, . 

. · 4:3.6 Alternative 6A - Indneratiori ·of Buried· Drums: Off-Site. Disposal of Miscell~neous 
· Debris: On-Site Incineration of Waste: ~~-~Situ Vapor EXtniction of Soils;. Groundwater 

··I·· .. 
' ' 

:·-.1"_. 
. ' ' . . ~ .• 

I. . . Pumping and Treatment: arid Tre~ted Water. Discharge to Wetlands·· · .. : .. . . _ . . -

· ·: :-Alternative. 6B ~ s~me its Alternative 6A·Except.·Waste Woul.d.be Treated-with Low •. · · ·. · 
' . . ~ ' ' . ' ' I ' 

1,'· 
· · · . Temperature Thermal Treatment:. ' · · · · 

•. '.· Description , <. . . . , .. _ . .. _ . ~ · . , . _ 
. , The Site would be -d~watered- using an: ext:r~ctioh system describe·d-:in Section::_· 4.23 so 

~hat. areaS defined a5 -b~ried w~t~ can be exca~ate<r'ror ·tin-site. thermaltriatment .<r~fer -. 
to ·section 4.3.3}. ·)nitially, the gr~un'dwat~r pumpirtg'3:nd :treaill!ep.i ·system"w·oul~ : . 

. ·. · ... operate at 200' gpm to lower th.e water level. of-the Site to e-levation 725~ Intact buried. 
. · ·drum~ wo~ld .first .be ex~avated ·for either .on- or .off-Site incineration ... Mis~ellaneous 

. •, ', ' :~ • "~ • • ~ \, • • , t ' . '·. ' , • ' . I ' ' • ' • '' f : ' t 'I , • 

·debris ·'woul~. betakeri off-Site for.Iandfilling. Areas designat(!d as buried.wa5te and· 
. PCB-cbn~-a~inated s-oils would be·· excavate9. fQ.r on-Site tli~rmal 'treatment. Refer to'._ , . 

'\. --~. . . . ' ~ . 
,, ·. 

·'. -· 
,· ' ' ·, ~ . •I, 

. ·._ . , . 
' .,·_ .. 
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; . :r· 
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·t·~· 
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·, ' I • 

., ' 

•·. 

.. , 
. ' . . ' . -· __ P~ge 4-73 . · · . · .. 

' 
•' •,: I,' 

: '· -.~ ·.- ' I';\,''_, 
',_,--.\ ·. _·,, 

.-.·, 
.,, . ' .. · .. 

1- • . Se~o~ ~33 fo~ ~~iO~ ~e~ to the the~al i~eatm~~t of ~Urie~ w~t/ It is _ • . 
"' ' .. as~u~ed~or .Alternative 6:¢at only,_ so~id' or liquid ~aste inatef:ials ~.o:Uid·q~·'ex~~vate9.: ·.: ·:~ :.·· · ... : I ,· 'foi,ori·Site. ihel-niai tz:eatment.' Soils s:uriouriding the'waste or.'intelmixed ~th the· waste .. ' '·;; . 

. . _- ~ould·be·I~ft ~-plac~ and t~eated With .the-~ap~r e~r~ction.~ystem( ... · .. ·_ ·.·. · .· ·. . _ . . '_. 
. ~ .. ... _,.. . ~ '•. ,. .. - \ 

' . .. . - . ' ·• . ' 

, 1·. -.:·· .. · ... -F~r-the ·~_urpos~s .of·g~ne~~~i~~·a_ ~OS~ es~imate fo~ ~bis ~lt~-~ati~~,- btirl~-~ -~~te ~ol~-m~s .. -.. ---· · .. ·'· 

· · .. _ :- f6r. -~·ach -S~~J'c-e: ~ea'wer,e.-_d~te~ed incorporat~~g ~pt~:vis~i:\}- <?bServatiOI)S• of b~rleq_' _-._ '·::'· '. : 1 .. -. :_- .drum ~d free-waste.pre_senc_e d_uring- site .i~v~s.dgadon· activities. a.s ·w_eu ~ _a·cdelineation · ·,-._ .. 
· · .. · . ,. . of aiea5· at.eac~ sainpl~··depth_iritervaFwidi, t~tafVOCs.ln .ex¢ess pf J.% baSed.ori.da~a-~ · .. · .. 1 ... · · .. : · .. .' gen~rated· during· th_e~ ~~ . :(Refer. to' ~Des.Cription" ·s~psection of 4.3:3 ·for· discus&io~ qf.: · 

. ·:/_ _ . r~tiori.~Ie.), Tb~ mi~irn~rri'volum~ d~termined.using eithe~:approach·wa~.-u~ed to._··. ·· .. 
~.- ·.·:·: ·c~~late ~he ~urled·. waste_:~olum~ foi this alte·rn~tive.' 'nitsed'on' the~e -~<fternrln~tions,-:.' · .. ' 
_.-·I, .. '.' . appr~~lD~t~ly-'-35,ooo·~u~iC yards '(app~oXi~ate,ly si;oo,o tops) 'would' iequire-~ri~Sit'e :I.·. 

; _· . .: . th~rrriai.tre~tment.. A deli~eation:ofar~a5 q~fined as buried'waste.is .depicted in Figu~~- · · . : .. 

:I:"::·-·~~- 4-1.~·-··dsi~g'.so.PPI11 io~al·P~Bs a5 the criteria.for de~in~~tio~··apPr-~xi~~t~ly 1,000 cu~i~, ... , '.: 

· _ .. y~ds:of P~B-conta~nated _soils:~would ·~e .~xcava~~d.for therm.aUreatmerit,. A\mifC?riTI .. : .. ·· · · _' · .. ·.- . 

. 1 . ·:·:. ·,··- q.ept~-- <?-f.:b~rie~ -*~st~ .pte_~en_ce u.sing· s~ir~_ce_ a~~as .. d.e-~i~e?:_iri: p,igure 4:~-1.~as:rrot.. .-. ·_ -.. , 
·. · , ·. · · _ assu~ed·.m th_e .. calculatiOn of volume ... Th~ -depth. reqmnqg excavation for each ·.cross·· _ .. :" 

• . . , .. ~ -~ • • • ~ ' • • • • . ' . I • • . ' • • ~ • • . ' . . • I . · · 
1
. · · · · sectional area w~ assumed to ~e the m_ax1mum .depth meetmg. one ·of _the_ hU.t:ied waste·- · : ·. . . · 

: . · .' or PCB·cOntamina~ed soils ,criter~a o11tlirie'd -above ·-bas~q. on s~inp.ling int~rval~. used ':_- · ~ .. ~· 
1. _ . .-. driring~the. ru .. · cross-'section·ru d~~Wings_ d~I~neating ·defined areas of hut:iect._waite arid .· < ·. 
: '1: :·. \ .... I>C,~-cont~n~ted.soil~a~de~th~~~~a~e_t~·be_·~repare_d.d~~~gt_he_~i~~I'desJ~· _ · <·._..':-':- _. -~ 

• ·~ . I ,', I ' ' • ' • 1 • ~ • • ._ : ~ • • • , 1 , • . , • '1.. -,. 

·, Y.~· ·..:.' ,·,, .· ... ·~, ' .• ' :'·\' '? -~~:1,, ,·,· ',, o , • ', •t '.~J o ' -~~ ' ' .,": • ' ·, •• •• : '• ,' ', ... •.',_' 'I' ~ '• ' .. ':: • o, ·.( \' 

··1· ··· - D(!ed restrictions,· (encitl.g. and· well closures wouict b<! re_qu.ired. to redu.ce' _the potential _, . .' _ • · · · 
', _. •" :fa~ hurtian: e~osure. LOng-term mo,nitori~g,of off-Site' contamination ffii~ation wo~ld .·:· .: - .. • 

·: ·. 
1
. ·' _ · 'al~o be:·~~iruted .. Ref~~ t~.s~ction.4.3.3 -fo.r di~_ru.s-~i~~ ~~it~_inin?·to the~al t~~atme~t.- : :_-. _:_ ·. · 

· · · . ·of-buried-waste. ·- ., · · ~·-· · · -.. ·. .. 
~ ... ._ . . . . ' . :. ·" . _.... . " . \. ·~. " -~--''.: .. ~ .... :. . . ··. : \ ' . . ' .... 

' ) ' ' I ~ , • '; I, :_ • - '. '; ' • ,_ 
0 

' • ' ' • I • • ; ' 0 _I • ' 

··-1 .> · . ·(]r'o.~ndwa~er._purnping. ·ari~r'ii-e_~tme·n.t· ~q~I<l ;~e·,.p·etforhi~4. ·t~ · ~onhii~ ·off.Sit.et . ·;- · ···::-. ' 

. . . : ::·· '.· :conta_~ant ·TIJ.igiation. 'Following rern~oval oft:be burjed ~ast~ and the~r t~eatm~nt ()·n~,_: · .. · ·, .:. :. ·_< 

,·:I'~· . :· ~--: . _.~-:Site, .~the _grou~~wat:er, pil~p:a~d t~eat .systerii\~ou~~ be_ OJ?-timize? t~ dete'rntine _thf ~most' -~ ... ' .. · .. < .. · 

. . · · · . -- efficient m(!ans to .. remedtate the· aqmf~r;. Groundwater. remed1~t10n appro_aches co4ld- · : .. _ . 

I 
,. : · -- .'· .. · ·_ .. 'm.~lud~ in.;sitU ··biolo~c~ .treatiile~t ~r- the pl~~emenfo{ inJ~ction aJ!d ~thd~aw~r ~~ll,s ·to ·,:: ~ : · ·. 

·_ .. · ~ ·more aggressively' pump and ·treat· the_ groundwater.~_ Consistent with ·current u~s. 'EPA · . · 
'· '· , r • ._,..' ' ' · -,, 11. 
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I·. 

,· ... 

·, . . . . . 
. •' 

r· ~ ' • .\ . _.,; 

. ' 
· gliid·ance, )t niay consist of pumping enough.Jo· prevent the further migration of 

· .. contaminants -~th long ten~ pumping and tr~ating. ·_ Grbun~water treatmeJiCptocess 
.. options wP.ich ha:v~. be~~ <retamed for deiaile((ari~ysis' incl~de air' stripping, 'biblogical 
.. treatment and UV/oxidatlon: .·A·comparisori of ground~ater and surface·waier - ._: 

·. treatment ,process. options· is presented in Sectio~_4.Z.?._--At :l_~ast·~om~ of ·the·.tt_eat~d · - ~ 
,.,groundwater would be· discharged to the wetiand~ west of .the .Site. or ·reinject~d; 

• • -~~ .' • • • • ' r. - ~ • I •. ." ' • 

· ·Discharging- treated g}'oundwater-'would prevent..dewaiering. of~ the. ·wetlands· fr,om 
· groundwater· pllliiping. -· It. is. anticipated~ tliat the groundwater· pu~mp . artd treat syst~~ . 

.• • .\' • • • . • ' • • . _. ' • ·. • ~·' • . • • • 1\ • • 

wouldoperat~ fot 30 years. . . . . ' . . . ,•• . , :. ·''. 

. ' ' ~- ,-.,_ . ~ ' .. 

·.I'· 
.1. 
I 
·I 
1.: 

'I.· 

· ... · ,· · ~ .' · An 'i~-:situ -vapor e~r~btion :~y~t~m wo~ld .be installed following ~o~ple.ti~~ bf ·thermal . 

, . . ._treatment activit~~s.': Partial installation of a yapor extr,~ction syste~ co~ld b~gin 

.I··· 
··.·1. 

. - _;. ; 

following the completion of Site ~ewaterlng in·areas which··are .. not impacted by buried 
w~te ~xcavati~n activiti~s~· A· delineati~n ofare~ requiring -~apor. ~xtra~ti6rt t~eatm·e_nf -I . . . is depicted irt Figure 4~2. A.pproXi~ately Hm,OOO ~tiic yards ( iSO,OOO tons)·· of soil would :. . 

. require. on-:Site vapm extraction :treat~ent (refer -~o Sedion 4. L2 f~r .. basis ot:~·oii voluriie-
. caicula·tion) .. ·R.e(~r to--Section 43:~· fo~ .a in'ore• detail~·d ·disc-qss.ion 'o( th~.·v-apor -~ --- · ·. ·.I , 
·extraction systein·~ .. :'' 

'1-. Because of the latge ·waste and soil_ voiumes requiring -tr~atment: ~nd: the -significant. · 
. distances~-be~een each·. of the areru:, ·it h~ bee~ 'ass~med for cost _esti~ating-pritposes :'.· .. J.: 

_that .four separate. vapor extr":ction :~ystems_would'be'.irist~lled .. S~parate syste_nis.·wo~ld. · __ :.,· . · .:.1. i 

.· . be }·ocated. in the On~Site Cmitainment Ar~a, th~- S.till' B~ttonis/Treatmertt Lagoon' .· .. : 

. ,Areas, ~-he:'o{f~Site Cont(J.inment Are~ and the Kapica>-Pazmey·A;ea. _:Figtire. >4-ts.·.· ...... -.·1 

'c 

· presents a ·layout of the p~oposed extra~tion system~-whiie Fig-Ure 4-16jJ~esents a , 

-. schematic process flow di~gra·~ ·(J.iid :prelim~nary :de~ig~- .info~~at.iof:I:for a. v~p~r ._ .. , 1 .... 
extdctic:m syste~~: 

.· ·'. 

It~ m~y 'be_ possible tb: reduce t,P,e .aeri~l· extent -of' the :vapor _extr~ctiori system _(a~d 
number of vapor extractio~. systems) bi consolidating contalri,inated soils into op.e area.· .. 
The maten'als hail~ling. pian would ·cc;~·isfof: ·.· ,_ .· .· , - · - · - · -· 

.. • . -·. 
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' ~I I 

,, . 

... ·' ' . ' . ' 
·- --~' \'' . . .""':.' . 

-I 1_ --.-_'.- · _. ~xcayatingwaste" from_ the- ofi~si te ·are~,- thelll!ally treating it and stockpiling the · , , .. 
. . ._-treated I1laterial; · · ·· · - · · · - . _ · · ·· · · ' · 

!.' 1:-.... . --. 
,· 

' ·, 

• ' • •• ' • ·_'· ' ' • • ' • .• : ' : ·, ·, ' \. • _r • 

excavating waste from the on-Site areas, thermally treating it and ~tockpiling the 
treated material; . - . " · · · - :, . , . - . ·.- · _ · · -

1 . • ·1 "_· ,, . exc"avating·cont~ated·-~o;l from th~·6n-Site-¥eas ~hd phi~irig·t~~-:s~ll·_·in:,th~- · __ 
waste excavation in the off.:.site area;- and ' '' _:' . ._ ' ~ ' ' ,'' . ' . ,.> ' -;, 

. '. . ' . .. . .. . . ! . . - . . . . . ' ... ~ 

: I ... _. · · backfilling the on-,Site· ~aste and· contaminated -soii e~ca~~tions ~ith .the_ . 
... _ .- ·; ';· -.-·stockj>iled treated-material. ' -_ _ . ·- · .. -_. · , · · · ·- ·: 

I ·_ -I ' ... _ -·, The effe~~ :of th~ ab~ve 'is' t~~t.'au cont~na~~d in~t~rial~ from -the on-Site ~r~~ would 

•··••· · .. · ... ·... ·:~i;::zr:t:~j:;~:a;;d~~:~o:~~::e !::'.t:~:f ~~~;:~~:cti::~b:i:=::~:~ · . 
. -- · : to be cortdbct~d off-Site.' . : ~ · - . . . : ·· . .. -

-1-
_ .. " 

I .. 
·I .. 

I
'· 
" . . 

' 

I-

I I 

.... ; 
., . 

. ·be sign p~aniet~rs presented in t~e ·_case-study. for ,the ·verona Wei! Field Superlund Site 
(Veroria.·Slte) 'locatedjh _:Bat~l~ C~eek, Mi~higa_n (U.s._ EJ>A;-'iuiy 1989) · s¢rve a5 the basjs · 

. ·;fbr the 'tn~at~ent~!me fran;te estim~te amf extraction' well spadng~ _'for'the ACS site. : _' . ' . ·,I 
· . The-son co~ditions -and voc· contamin~t~atrix at the verona site we~e-similar .to the.. . , . 

_ .. ~CS _Site ... M~riu!~ jridjvidu~ .VOC, ·s_oil- co~~e~t_ratio~ at- the Verona site r~ged .tip-- __ 
to 1800 ,pp_~ (.U.S'.~PA,- July ,1-9~9).- ApP.roxim'ately28;000' poum~s of VO.C_s we~e .-: · __ 
extnicted -in' 55 'd~y~. of. operation (i.e.,' an 'average qf approximately sao' ·pound-s/ day)~ . 

-. Achia)' de,sj~ param~t~rs fo~ ·a vapor extractio~ system .~olild. b~ deteiminbd~:follo~ng .· 
the :compie_t~on~fa _pllotstu.dy.· · · ' - - · . · , :. - ·. · -

'·. :·r, ·. -·' 

A ·gno · syst~~ <>i,"exh:a~ion -~ells,· sp~ced- ~t. 7s~root. irit~~~s;- \V~uid :be· installed-~- the -- - . · 

~- . fohr af~as described above: A-75-foo-t well spacing_wo~ld ali9w- each -~(the weii~· to . 
·serve a~- ~ither 'extraction 'qr passive inle~ weus'i~ order. to-_provid~ for._.maxiimirt{. 

1·,. · ... 
~ . ..: ·. 
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· ~ ·1··· · · · ~ _: .. · c~nt~mi~a-ted ~oii- and .gr~undwaier ~o~d be trea'ted. .IilstitUtional ·con~rols w~uld be:· 

~- ·· ··.used to·preventthe.u~eofc~p~~~tedgro~d~,at~r-~A a~cessto.th~Site.. . :. 

I . . The C<i~tin~ing sourc~ of grOUndwater contamina'tio;, wOllld be !$i~Cimtiy redu~ed. . 
. ' . . , . '. ' t./ . . 1 • . , . ' ~ •,. ': ' : . -~ ' • • ' , • - 1 , • ' ' • - • ' ' ', 

,. _I·· ... · J • • ·Ref_er .to_ Secti~n ·43.2 for_· a. ·?iscussiofl:· pert~riin~ to th~ lo~g-Jer~ effect_ive~es~ of· _: · · 
. . · · · ·groundw~ter pumping and ~reating .. Remaining- residual contaminants would either 'be ·· · 

., · · ·~ ,, ·- · ~atuialiy. attenuat~d · int<;> -infiltrat~g gro~ndwater. and t~eat~d- with the pump and treat 

' ·I~·,'' ·. : Systeni or removed· by a· ~ore'_ aggres~iv~ ~oimdwater pump arid treat 'system (~efer~'to -~' 

:.1 
-~--

,.J:-.: 

·. "Des~ription" -~~bsecti~n). : . -_. ·.. -. . _: < . . . . · · ·. .'1 .. : ._ : · · .... · · : .. , .... . ·. 
•' ' > • • -' 

. .. 
. Reduction of ToXicity~ -Mobility.-or Volume Through-Treatment_- · . . . 

• . • , • • , • • , ~: , ' • • , , ' ' , ·' , • ' •• : , • • 1 , • I . ' 

Refer to" .Section 4.2:8 for discussions pertaining to the thennal treatment of buried 
was-te. Refer to Section 4.3:5 f~r a ciiscu.ss~on of vapqr· e~ractio:n of c~nt~min~ted soil. . · •. . . ·,. 

i ·. '• ·,, 

--~---·· .. :~ _ Short.;T~~Effe~ive~e·ss. __ :r ·'' . .. ·. . .:"<'. ,__ . _ .. ·_· ., ·.·. ·_ . 
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· ' · ·'_·Completion of .Sit'e _dewa~eriilg and ~herm~l treatmenC<;>f-buried· .:wa~te would be . 

I I , .. ' 'completed in _approximately·t~r~e y~~~s_~- _Both horizoptal a~d ~~rt_ical ~_igrati~)llOf: ·. - .. ' ' 
I - • · contaminants in the groundwater from the Site w~mld ·be mitigated upon completion of ... 

.:..-1-. 
.. 

,.1·.-,_ 

. th~s~ -t~ks. The de\Vateririg_ of the Site .. wbuld ·serve to- tedu~e grou~dwater- Inigl-atioti · .. -·.·• 
. .: fr-~m the· Site_. d~-ring th~ ·course .. of r.emediai a<=tio~: activities .. The. e~timated time frame . 

to complete source treatment actiyiti~s for Alternativ,e6 'is~ to Sye~rs. ·:It·is assumed' for 
:_p~rposes of the. cost est~atesJh~t gro~dw~t~r ~reatme~t ~auld. contin~e- f~rl a 3o·y~ar .. 
perioc.I~ -A more aggressive pump and treat approach_ w:ould likely reduce-the time.fi:ame_ .. · · 

. to 'reac'h the -m-~mum achievableJeve(of ~quifer' c~ntamin_anrremoval. :shprt~tenn' ' ' > ••• -,. ,.-; 

·-effectiveness discu:s~io~s ··in,$~ction ·43.3 ·periai_nipg -to-~wetl~nds ·d.e:wa:te.~ing are ~al~o · · · . ·. · · · 
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. applic~ble ~o. Alternative 6. . R.emeqi3:tio_n_· co·ntnictdr wo~-kers wou19- he: expose:d to · · ·· 
. cb~tainiliat~d soil duiinginstallatitm of the _vapor extractimi system~ . A health-and silfecy · --~. , .. 

·. program.·whidl requires.th~·us~ of~personal.protection•equip~ent. for. :remediation .· 

' contra~to; -workers -s~ould 11linimiz~· 'short .. 'term. risk~ durj~-g i~ple~·eJ?-tation ·. o(. : .. : 
:~te'mative-6~ .·-.- . . . :.. __ · . . . . ' · -'.··. . . -. 
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·· · .· .•. · ' Nearby, risid~~~. ~~ _;ror~efs ~~ reme<liation.CO~~~clor wo~~~rS.&;uld ~e expo~d io 
1 

• • •.•• : 

... ' .· airborne. p~~ti~ulates or volatiiized. vocs' duri~g excavatio~ and -~ate~ial 'ha~dli.ng ·. . ' ' .. . ' \. 

_a~tivi~~es~ :~b~_ent fiir>1no~itori~g may··.t>e. reguire.d_to ~v~Iu'a!_e_·pot~ntiaLvoq·: . __ .. , ._ .. · ·1·. 
· '· . :, !.··.. ~~xpostir~s. Small_quru;tt~ties· of.conta;nina~ed .materiai~:·coul9.be spilled _over the surface·?'·,·':··._· • _·. ·· 

... ·( :'::·/of tb~~ S~t:e ~hiri~g_.tra~sfertc(~he: s~n· ~t~g~.n~>a~~·a. 'lo~~te_d_.adjace~(tothe~ C?ff~Site· . _:: ·:<·.:_·.I.: 
· ContruruventArea.· .:ACS workers.and.reinediation contractorwqrkers wou~d be expos~d: · , · ·. ·· 

· · · ~: .. . t9 .. <;:oritartifua:ted soil durlng ~x<;:av~t~{)n and:mate~al··.han~ntng ... actiVities: ·.A.·he.alth .. arl;d: - · · · -
1
_ .. 

. ~.,-. . · ~ s~eiy_:progr~~-~~i~h :{eq~ir~s- the--us~ 6(personal'ptotec~ion' eqlii'p~ent for'.t>n;sit~ · . ·· · .. 
-><._· . .' wor-ke~s shotild lniriimiZe:short~term risk duripg-implementa:tio·n.-orAi~ei-ri~tive.6> . , .. . : · _ . .. -. 

. ·.. . hnplemeDtabiH!y . '.· ·.·· ·· . . .•• •·• ·. ·· ' ': • ' . \ ,' ... , .. l 
.: · ·, ·. .. ·' .: ... · Imple.mentability -issti'es :·associate4. 'With. th~ th~~mal treat~~rit q(bur1ea -~~te's are. "· . · ···1· 

·:·--.::· .. : ... ···:··· pr.esented:in se~tion4.3:.3; .' Inipiemehtabi,lity: issues':as~o~at¢_4\vith' vip~r~extra~#<m-of. · .. _:' _._;. 

' · · · : c~ntaJllin~t~dsoils ¥:e PreSefited i;, Se~ 0~ 45.3. •. · · ..• > ... · . .. . ' . : ;. .' : J 
> .• · Approp~ate appr'ovals and/ or peinllts would hav~ to be-·o_btain·e·d in order· to· discharge . · . · . .1 • ·, 

.. tr~ated gtound~ater. _Tr~at~~pity ~d _p.ilot_.studies w~~ld. ~e'requir~d if i~:situ ~a~ioiJ.. i~ . , · : ·' I · 
<required for-soils and,sedim~nts fpllowing.vap~:>r extraction treatment: .;~.. · · . ·.. .- ', · .. : ;' · 

. ;· .· : .' .. ). '. .' ·.. . . • . ... I .''.· .... . . ... ·.. . .. ~· •' . '/' .. 'I' 
·,, ' •' ' ' ,~.! 4 ·,:·· • ' ·,~ .·, • •: '.' ' I )' I~. '' ',~,. I• '.'~1 ' 

:There is.likel~- t~ .be str~ng public· oppositidri. t~ .~~~Site i~-cineratiqn, of wa5te:·· It"'i~... · ·: .. · · · . 

-~ . 
••.• 'J 

: · ·: · : possibte: th~·t ·'impi.e~entation of the plan .. co11id :b.e dehiyed · significa~.ily •whiie p\Iblk · 
· · · : : ·: c~ncerns are aii~re4:and.?pprovals to con5truct ihe.system:are dbthl~ed/ -~. · :-. · : 1:; - ·.· .. -~··. 

• , , , ) '·, . '- ~. • ' ' ' ' I, -' •. • . . . ,.~ . , ; 0 ~· • .' \ • ' > •'' 

' • ," ' .• , I ,., , • , , 1 .~ < •• 1 •' . ' ' ' , , ' ' ' , ,' '~ • • , , , ', • I 

,, •, ' .. ·. 'c?'st.·-.C~pltal~- ann~~ O&M~.an? net p_fesent ~o~h-'costs -~~-pre~~~te_~(i~_Ta~~~ 4~1~ ~d.: .. , :'···~.::I' 
. · ~ppendiX B;· DesigQ.· assumptions for purposes ·of. the .cost estimates .are . presepteq m · , · . , -~ ·. ; . . 

. ·~·. ~-Fi~r~s;·~-12~ .. -4~13, 4.~20 ·at1dc4-21':an~th~_·i~erniie~ ·cost -~~ti~ate,s'fd~.~ternati~e~ 6A_~nd._.:_.. · . ·.'--~··c .. 
. ·. .· 6B presented inAppendix'B. _., . ·· , .. "'· ·, · ·· ·, ... < . ''. ~ · ~ · .· • ., ·; :... : . 

• . ', ' -" . . ' . ' ' ~ • • I .' .i ; •' ' ' I 

• ' ) I,)',·,' ' ' I I·, ''• •'' •' .' .'-'.. ,-, I' 

,,, • <, ..4.3;7: Alternative 7A ~Incl~er~ion ofBuried ri~~; ()~-~ite bisposal.bfMis~ellan~~us':. :. . -I : 
. .. . : '' ': Debris::·On~Site Ifrcineration'of Buried' wast'e. 'arid Soiis: GrOU~dwatet Pumping and·_ ... ' _·_ •. 

·. .T~~.atment_: a~d:;reaie~ ~aier'I:>i~c~arge_. to_~etla~ds -· .. · ·. · .. _. ' . > ,_>. · .>:. ·.. . .... ·, ... < -I' 
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· Alternative 7B.:. Same as Alternative 7 A ExcepHhat Waste and Soils Would be Treated,·'. . 
· ~tli L>w T~mp~era~re Th~rm~I Treatment·. . : · · · · · . . · . · · · ·· 

r' -b~s:cription ' . . . :. . . . .. . . . . ; ·. . .. ',.... ' . . 

The Site would .be dewat~red usi~g ·an extra~ion SySte~ described in .'section· 4.i.3 SO.· 

· ' tha·i d,es~gnated · ~·eas of lmri~d_ ~ru,te ·and }:'~~·. and _yoc:~c()nt~mimited _soils can· be·: . ·I', · ·exc~vated for .'on·Sit~ thermal tn~atmeilt .. Initially, the ground~ater pumping ·and .. 
. : 'tt~at~ep.t system ~m~ld. ~penite at 200' gpm· to 'lbwer the _·wate.r .leyel a:t the· Si t.e 't_o . 

I·.' I· . ' : . ' .. elevaiio~ T25. Intact buried drums ·:wotild .first he: exca~ated for eith~r on~ oi Off-Site . . : .. 
I. ' .· .· ' . irtcinet~ti~ri .. Miscellari~ous debrls wo~)d be tak~n for off-Site land,filli~g. Deliri.eatio;ns .·' . . 
1 .:_:··~· • .·: · ··. '. 6f areas. ~equi~ng e~cav.at.ion for: on-Si~e thermal .treatment _are: depicted· in· Fi~res 4~ 1 · .:· 

· ' . ·,: ~nd ·4-2.~ Approximat~Iy i3s;ooo cubic yards: (2oo,ooo ·tons). of ~uried ~as~~· and_.soils ·.· -_
1 

·. ·... .~6tiid ·r~quire ~ri;.Sfte thermattreatm:ent (refer·t~ ~~ectioru 4.i.2 ~nd 4,3 .. 6· for ·basis· 6f · 
.· :. _. b~~ed. ~a5te_ ~d so~ vol~~e '<;alculatio~); · Well ciosur'es_ would be required.to re~uce. 

··the potential for· human ·exposlire. to .containinated. gromjdwater .. Long-term rn,oh.itoqng. · ·. ·. · 1· : . _. '· of ?f!~Site .~o?t~a~o~ rnlgration ~o~hlaiso be institut~d. ·.: · ... - : .. · . ·. · · . . ·, · · 

i ·· ·1 :· . , . · G~oi{n:dwater j:mmping 'ani·treat.ment ·.V/ouid b~. co~dticte~l in off;.Siie ar~~s. Following · 
:' . : . · rem~val ofthe.buried~.aste aiid .. their t~e~tment .. <m-Site,.the groundwater'pump·and 
I ' I... · .. · ' . . . ' tr-e~t' syste~ wo~id be optllnized' to deterntine: the. in.ost ~ffiden.t mears. iq re~edia:te th~ . -

.. , ·.· 

· ( . ;; .. : . . -'a~uifer~ . Grbundwate~,remed.iat!~n-approa~h~s c.o~ld. iilclud~ in~situ biological treatm~nt~ . 

. 'or tf:le pla.~ement of inj~ction and withdrawal welis to. m~~.e aggressiv~i§ pmnp a~d treat ' .. · ·1·· · · -· . -'thegr~undw~ter .. Corui_stent wit~ curre~t _U.S: 'EPA gUidanc~. ·it ~ay consist of prtmping· , ... 
· . . · · ~noug4 to prev~nt the further migrati~n. of contaminants with long_.term j:>u~ping and · · 

·._'·I. . t:f~atment:. At leas't some'· of .the tr~ate'd groundwater would be 'dis~harged. to. the . · .. 
wetlands. W~st of the. Sit~.· Disch.arging.tr¢ated. ~ou.ndwater would prevep.t. dewat~ring ~{ · .. 

. : th~wetlan~s frop1 ground~ater pumping .. It is antidp~ted ihaithe gr~u_nd.~at,er_pump· ... . I . and treat system would opera Fe ~or 30 y~ars.' ' ' . ' ·. - .; . ·.. ' ~- . I ·.• :· • ' • .. ', . 
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. · ·)~~~~ _ teniper~ ture:- th~~D1::tl treatffi.~~t. and incfner~tion ];lave been r~t~hie'd ·as ··pot~nt.ial . 
·.• · · thernial treatme~t technologi~s.:; A :comparison .of these· process·options h.as. been· made 

.· , . in.-Sectioii ~~2.'7~ · Figures 4~~- and . .4-9 prese~t sche~atic -pr~ce~s fl9w .. ~diag~a~ ·_artd ·_ . 

p:relimimiry, desig~ _informatibn. f~r· thyse ·process options. Off~ga~e~- from theJow_ .-.: 

.. '. tempe'~atur~ .therm~i· treat~ent ,unit would. be' treated 1.ising a thermal' 'or c'at~lyt_ic . '. 

. inciner~tor. · Ground~ater··ptimping. ~(I treatntent wo~IQ be performed to ·ccmtain. off-.·.·· 
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·, ' . . ' '. - : ·~_·. <; ; .. , _: ' .. '· .. , '- .. ·.··' _· .. ·.- '. -. ·_. ' ·, :;.:> -~ '! 
·· --~· • .· .. Si_'te contaminanJ migration.;· Grmmdwatertreatment proce_ss:-optio1:15 which ,have- _be_en- ·. ·. 
.... :_ . :.r~ta-iii¢d' for :d-~tailed_ an.alys!~- in_clude. ~ii strippi~g, .biologicaJ treatrii:ent· ~nd_ . : -

·.·1. 
' -

. '., 
. . . . ···I·· . ' . . ' ... 
I ~ ' , • .. . 

,· ·.:1··-
.. ' ·,_ . 

·'' ·' -- _ .· ·-. tiv /oxidatio~. ·: A c~mparison of gro~~dwater -~nd, s~rf~·ce· water ,trea!¢ent pto_cess ·. · - - -~ _~ , .. -

,· ·_---~ptiotisi~presentediil_Secti9n4.2.7. · .'· ~ . -._ ... ·.. :·. · , . : _.- ·---.-· ·._' ··.: .. .. 
- .. ' .. • .. '·' • ' ' ·'··' . r,-· ... 1··._ 

... ,.· ._. . ' ) /' .. · ... ·· ( . , . ' :· .. 
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, .- 'Ori:-Site thermal treatm.eiit would be perfoimed.~sing eithe:ra:mobile low teniper~ture·· 

.· ::~tr~:::Z~g0:;;::::~0= ~::~:e~~~:::~e~~::~~~~~:::i.:eo~ · , .····' ··.I·.·. 
:- site ther~(l} treatm~nt unit :The ~opit'~ themi~ tteatinent·unif and soil st~ging ai-e~f .: . ':,':'. 
.. .y.rcmid have-to.~~-.lo~ated a'dja~ent to 'the o~~She Conthlnment:~~~a-depict~d'on-Figure. . ' . ·I 

_:·4.;7~. Excavated' materials .fro~ the· a~tive portio~s of the' Site\v<)'uld -have: to. be·· • .._· , . 

. , · tran~p~·rte.<(.tQ··~ii:e··stagini ~r~·a_.··.T~n:~ .iar.~~~I6_cate,d,.ori-__ to~ ·or--t-he)~.H~i'>·.·.: _- · .. 1 .. :, 
Bott()ms/.Treatment ·Lagoon Area' would ·.either hay~· to b~ di~m~~tled or ~.eloca~ed 2

~ - • ~' 
. - before.'exca~atio~ co~ldbe.gin ip.those area.S.' .•, ' '. ' .' i ' . 

;'· 

. •': 

' .· ,·· ·' ·- ·. ' ' .· ' . ' . ' · .. '~- : -.'. -. ,.. '.; ...... ·I· 
. -. · The larg~s~ m~bil~ ,inclnerator . .a~d low temperature thermal.tr.ea'tm~munits ~~e~tly · . :·, .·. -·· ~,. :- · ·: 

, -: .... _ .·. a~~lable~~~--~apabJ~·-.of;~r.oces~ing·JOt~ 5~-~.t~~s-of s~il ·p~~ ho~r~ -~~.~i~~~:~~pil~ : .·.- · · I·· 
. . , : ~her::q:1al tr~a~~~nt 11mt pro~es~es'J9 ~o:os of-so1l per· ~o.ur. ,.Pret'r~atmenqn'tpe J<?!ffi·~f . · . : . · .. 

·· -·- · · miXiD.g ·a:nd•screening:oft~eburied wastes.and'sdif ~ould'p.e•necessary.to·provide a more· ._··. :· _.· :· ·1·.-.-_ 
·~, .. :'1lo¢og'ellemis feedstbck;' .· 'Assuffiing' a. <>'ne· year' t,im~'frame -.tq com~let~. dewaterf~g. '_: -~ :_: . ' : 

'' ' . 
.. -: ~~iViti~~; ~d.·contihu?~s o?~ratio~·:of_the_ thermal .~~at~.e:ni u~t rbr 250 -d~y~ p_er.~e-~?. · ·· · ·:··

1
.-- .. __ 

. the e~tiiDated time frame to complet~ so~rce treatment aCtivities for Altema,tiye 7 is2 to - · . ·· 

'': '. 6: ye~s; ' T~eated so_il would be ~ep~sifed ba~k·r~to 'the- exca~ati6ns._ Be'Cai1s~ .tli~rmru. ' . ... . .. 
.. , .. _ :_ ., trea'tm~~i ~~des~r.<>Y.~¢.?rg~~s ~-th; :Va.Ste-~n~ s?n; s<?m~~-:oi.111Pe·~~~-ld .11~ye·_-~c) b.~.···.,,.-. , -1-_,· 

. ·· ··~- . . ~a~e up wtth clean fill m~ten~s .. FIXatiOn of metals pre~ent m, some o(tli~. mcmerator . : •.. · . , ... '.-· 

_. '' -· asbniay:ha~~ t_~b~·pe~~rme~._prior to ~(!ckfillirig., ·.· .. ~-- ·:. _·- -:· ·-:-:; .·-_ , · .··:· · · '··-::>.-. - '.:,. ::-:"·'.: 1 
... .fu~e~t ·forth~ former. natrl~ai ~rainage:.'sysiefu.which ·rece_i~ed iurio~-tiom th~---b~-~i_i~ ~· ·. :~- · 

1
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. · ·· ··C~nt~eritArea_· (L~.~: ~ample-:SD05 jii the RI); ~l~va~~d 't·e~~ls of voc~··arid svo'cs·::, ·_. 

_we~e !lot detecte~ _in.there~~lllng d~~ag~ ditch 'art,d'.we,tlarids se,dim.erii' s~ples~·, 1:.0~> _-.~:• 
,.·. ·. -· 1evels- of.fAHs aD.d:phthalates were the ptedomiria~t .coritamiria11ts deiect·e.~- in• the· · . ,: . -~--

. ·" sedim~~t.' Samples~ .. The- leyels ·of detected .·phthahites;. wer~, wl thi~ a: rang¢. ·which.· is bfteri_. · _- .. , 
. .. . -typical ot ~atu_r~.uy. oceu~g ba~~gr~~d cqnditions, whil~ ·th~. levels. of ~etec~~d--P.~s. -- ·. : _,_ · . , I· 

'.were Withi~· a:range ·wliiCh is· .typical of are~ proximate -t·o vehi_cular traffic .. Surficial . ~. . , . ·_. .· . •. 
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presence of PAHs is· ofte.q ~sociated with-p~trole~ fuel-containing surface. runoff from . · 

. -_ · v~hi~lar traW~.-~ources .o~ :Ieac~g from a5ppalt-based surfaces, ~uch ·a.s the r~aos that 
. 'bound the Site to tl:ie::ea5t'~ ··,,~- · ·' . - ' · • ·. · · .. ·· ·.: . ' ·: ~·. , ' ·. · · . · · · · 

: . ' . 

Because of the. adverse impa~ts .to- the wetlands that wo~ld iesuit~· the e~cavation Of I . . -
,_ .. I-~ 

·' ' '. : ·' . . -. - . ' ' ~ ~ ' 

wetlands and drainage.ditch·sedii!ients:coniaiillng these levels ·of phthalates arid PAHs·; . _ ... 
has· ~6t been· in~luded as part· of this alternative .. : Source. ~eni~val resulting.from the . · ·, 
ex~~vation and .ther~alire~iment of buried waSt~ and s~ils· an~ s~il .. coveringw~uld 

_: :_ <" min~rili~e: the .. fu~re migratio~ .of phthalates~d PAHs tothe wethtnds. ·and~ drainage .' · ... · . I -: : · ... ~· ditch. ~ediments ~- a ·r~sult. of. ad~otl>tion onto. s~rface. runoff. s'oiK~ .. Fiushi~g_ ~ediments ; :. ' 

- ·.· . . over time with.trea,ted grou~dwater; 0~· irl~orporation oJ .in-situ b'iological treatment, ~ay- .. '' . 
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:. furtber,reduce the phthalates ·and PARs- ~elqw t~eir· present low.IeveiS: .Because 9f:their: -
· _· . strong affunty .for ,ads~rbipg orito sbils~ phthalates .and PAH$, are. n~t expe,cted t~ ~~at~- ~. :.-~ .. 

. dther off.:~~te or to the tipper' aquifer from wetlcmds and drain~ge ditch. s~diments; . . . . . 
. . . . . . ' . . ' . ·~ . ' 
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·: ·. _:· :··~-~- .·· .. "·.· ~,"·.--~- .. --.:~'·'!' ,·.• ·.·· -,··_·· .. ·. :_ ··.· .. 

. _ . , .·The sedirn.ent sample ·collected from the former drainage_ system adjacent to the· Off-She · 
Containment Area was the_ oilly sample which exceeds. the· 10· ppjn .total VOC 'criteria 
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. used to delineate: contarr,rinated ·soils~ Sediments from· this· area would· be ·ex<;ayated for. ·.· 
I '·I· . ,;· on-Site' thermal tieatinerit' sirice. the ... crrea' will be dewateied;·: Noiie of the. sediment 

.... · ... :s~ples exceeded- the ·so pprri lot~lPCBs· criteri~ ~sed .to delirieaf~ 'PCB-c6ntamiri~lted ·. 

'·.\oils. Only.one sample, SB02t~ken from t.he ACS Site, e~ceede4: 1Q'ppiu'total'~¢Bs (22: 
. :ppm): 'Thi~ ·¥e.a. could. eith~r hav~ a soil co~er place9 .o;er itt~ prevent de~al ~oritact, '. 
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_ · . . . ~pp!opria!e. deaiuip:lev~ls.: . Base~ on· avail?-ble -pilot study data, low te~perature _ 
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!. ' ·. · •• At -;liy ~m~Ietio~ o(~~;;,edi~ a,ctio~ ac(i~ities, .coh,i~DiiMted gi~u:d\V~t~i aild Stii~; J l. 
_,. · -~: -·-. - ; · . would betreate<;l, ~d tpe cont~uing source of groun'4watercoritamina:tio~ significantly_ - _ _ , __ . _ 

': ~ > _ : _: . __ :_ ~-- : , _-r~4.uced: .: :Thi~ should -_~nitig~te_.· fu~~e imp~c~ to~:~_o~~a~ie~t_:.~~~l~ds; J~u-rkey~-~~~~~.' -. · <:: -- : ·. _ -_ I · 
·. -- ·• _ _ -_ · · res1d~ntlal water :vvells, _as well-as. the _Iow~r. aquifer. IIJ.Stltut;wnal contrp'ls pertammg to · _ . · _ · . -

, , :. ··· .. · ::::~,;e;j'~~~=i~:~;:e:.::~~!~~~~:r~~!2~~:t:!~ ~~::~t~::t:~~: · <I > 
. ·: .. -·. · · :-- durlng ,the treatment- process. - · - - . _- :, :; , · · <- · · -_, · - · :.: ~ - · --.-- -·- ---- -.---. - ,·I. 
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' - :_Refer to~ectio~:4.3.3 .. I~·is ant_ici~aie.d ~h~talL~~AR~ ~6ul~~p~ ;~_et ~~ i\lt_e~a~ivei7~:: : :_ -- -.,'','I ·. :~ 
· )f: a~l :r~s~dual c<_>ntC;J.mmap.ts:_.are th~rmapy:·treatep to estabh~h -health-: base~ cleanup._ .. <- ·- ·' . · 

· -~bjectiv.es; 46 CFR 264 Subparts- :p 'and a~'.p~r-~aining ·to ~el~~es-:from-_S\VMUs·_.and · .. -~ . 
:.- -_ .. __ .. cl'o~Ure andpost~cltis~re QfRCRA,13:mifills~ worild not_quaiify. as-~_s.:.A treatabilitY.- , .. ·:- .... 

:'> ,_- 'v¢~nce f~qni the RCRA--~Rs '~ayh~ve' to be optairied 'to_.:redepqsh)reat~d sons oft~ '- . :_ 

.' Si~e .. It is eX{)ect~d th_at the LD~~ ~~n J>e- ~et ~in~~ inc~ne~~~io-n- an,~ immo~~li~3:tion ar~ · _· · __ ·: -_ : · I~: 
1 , the ~DATs·for most of the orgaruc:= compou,nds al}q metals detecte<;l· at the Site. ·Refer. to . · · · · · · 

·' . Se~tio~'3.5.1.for ~_dj~Clissio~-on pb.taipip.g·a:treatabh~tY- vapan~e for 'cERCL\.!esponse- -- ··-1 '_ 
.. - . - -~ acti~hs.-_ The a_lt~rr{e1tlve ~ctlon' levels. specified .i~ Se~tio'n:-3.~:1-~te -.~lso· ~pplic~ple t~ 

· '_in~inera_ tion_-'and lmv temperature thermal treatment..- · .. - -- · ·-- -- - _. - · - ·. f · -_ · 
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Based on risk levels presente,d i_q th~ BRA for various_ on.:.Site :exposure. Sf¢narios _(e.g._· , 
• • • , • , .. , , . ' , • 1 , _: , • • • • " , . .- •. _. • , • •. .) ~ , . • J , 
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· : qn~Site resid~nt), s~griificant· rerilov~- .·of the identiijed· chemicals· of concern woUld -have· :. 
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. _-to be --~c~ieved.' o __ ri~siie :ipclrte_r~tion is -~~pabie' bf achievih~,apprppr;iat~:rlsk r_e.ductiori 
-~ithout the tequirenieni of 4e~d re~trictipriS> fencing. Qr-capping· .. 'B~t?d on available· -

.-pilot -~tud}'d~t~, .. it -'appear~ that--low t~IIlper~tUre tlier.mal tre~tm~'rit·_ is--~lsq capable. -of': ::. 

'·achie~~g app~oprlate rem~val 'efficiencies for,all -~f the organic'compbunds of concern. ~-
. , _:·- .. '' lf'l~w -~emp~rature -thermC;ll: treat-me~f is useo,:. deed re~tr'ictio~~- ~-nc.i f~n~irig will b¢' '' _-

~titUted, if.n~cess.ary~.-to_ prevent e~psu're ;to 'any rein~g ~-esid,ual~~il~ont~un~nants ' 

: . · .. ~ 
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1-. 
· ,· -r~depositedba~k onto -the 'Site.>Ab_ove-groiiJ1d fixatio~ of-metais may ~lso have to.: be · -.-: · 

.. - ~ perfor~ed on_. soils ·_that -~e r.edeposit~d back onto_: tb~ Sit~ .folloWing'-low· t~~pera~r~- ·· ·. --
theririal treatment-~ order i~ achiev~- acceptabie risk revels:·· · '- · · - · ·- , ~:..', '~ • · · I 
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:I,~:~ ~.. ~- At ~he ·c<?mp~~tion __ of.,~~medial ~~ti~n,.acti~ties, ~:~ntarni~at_ed ~o~11d~a~~~ .wohld:- ~~-- ·, ._ 
· , treated. The c~llti,nuing s.ourc¢ ·of groundwater_ cont~nation would. be significantly -

'1···: 
, I 

--· 

· -· ~educ~d ifiridneradon · o~_low ·temperature th_ermai_ t;e-~tment is ~~ed.: .- · Irts~itutiorial, 
· ·C9lltr61S wol)ld. be' used tC>-;COntrol·the U~e of cori.taminatedgi'o~ndwat~r anp a~cess' tp thei 

·. :Acs· site:, .. Refer 't9' S~ction 4.3.2 for 'a discussi~'ri p-ertaining: to: the iong~term· -' 
. -dfectiven~SS of.grOJ.I~d~ater pumping-._ and treatment. ,.: . -~ _ .. , . - . . . .· . 

. . ' ~ .: . 

. ' 

Reduction Of.ToXicitY; Mobility or-Volume Thmugb Treatment _ . _ . ,- _ 
-._ A discussio~ of reduction ~f to~ city, m~bility or yol~me _through treatrner:t is .pre~~nted_· -- -- · 

·I_- ': -- ' ' . in Sectiqn'· 4.t8 for mi-Sit~ loW, tertip,erature thermal trea tin~_~t ari~ irtci_n~ration. _If . . r 
! · · ~eqtiited~ abov¢--ground fixation of soils ·-following· low· temperature thehn~l treat~ent ·-

-I~,-· 

I:~---
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:_I__ -- _-__ would ~ed11ce the ·mobility of- metals prior to tileir being redeposited. b~ck onto th_e sit_e~ . -
-_.T-he fix~tion of .~etals _is .a pmv_en -~echrtology.-. In-organic ·met-als -have high sqil- .. 

a9sorption·'coeffic.ierits ·and were not ideritified is target compou~d gio~ps in the upp~r; 
1·':-. ·. :_·. aquifer: -lfleftuntreated,-in~rganic me~als:'would be expected to ~e i~obiliz~din~he·~--- ' 

i soil ma~rix b~ed .0~ their. high_ -~nity fo_r ~~!sorption to soils, and not pd~e- ~- pqtential -
threat io. diher: the· upper, aquifer·· or ambient aii-. _-_._:Metals would,· therefore, be 
_immqbilized irt soil~'.by eithe; natu~aL~ttenua~ion:p.ro~esse~ .orfixatio~--~e¢hruque_s.·_ ... __ _ 
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·• ' Short-Terin.'Effectiveriess' . _. - . . . · .. _ · · . . __ . . · - · ~ · 
· Short-terlll_.effec~iven~ss · discussio~s · ~~ ·sec~io~_ 4.3.3 p~i'~ai~ing td :~~t~ri~l handling~ .-···,

a~tivities and .. wetlands 9ewatering ar~- al~o applic~bl~ 'to Alte~ative 7; . The ~o~ple~ion ·: __ 
of-Site-dewatering woul_d pe ·completedin approxi~ately~o~e_-yeat. -BothJiririz~ntal ~d " 
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-.. \ · vertical migration· ofcob.tamina~ts in the woundwate~· ~om the ·site ~ould b·e: iD.itigated. ·_ . 

upon cmripletion ot this task .. The, pqtintial for contamination migratio~ 'to tpe lower 
a·ciuifer wo_uld be mitigat-ed as ~- ~esult of'o~going sit·e· dewatering activities.:. 1be.,-

. ·dewatering bfti1e Site-would se~e to redric~-~oundwater·mignifionfrom the Sit~ durittg 
the course. of r'emedial action ac'tivi.ties: . Jbe estim'ated ~ime. frame .to cmppiete so~tc~ 
trea~ment activities for' Alternative 7 is -2 to 6·-.ye~s. It is ·ass~~~d--fo,r purpos-es ~f the 
·cost. estim~te. thaf groun~water treatinertt would c_~ntinue- for a 30. year._period. · A. more 
aggressive.'pump_and tre~t -appma~J;l would llk~ly re.du~e th(tiim~. ftanie to.tea~h i~e-" 
~aximu~ achievable lev~l of aquifer cont~nant removal. . - : · ' · -., 
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N e¥by. residents, AC_S workers and· r.~mediation' co.ritractor worket:s: ,could be exposed tp ... I '. 

,. .. · :airborn~.:Pa.rtipulaJes ·or yolatilized \roes during;~~cava,~i<;ni·.~nd::,m~te.fiai.~~ridl·i~g: ' · 
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·'fbe sed~en.t sample ~ollected·from the for~·er dr~nag~· system adjacen~··tothe Off-Site ·. 

. . Comal~ent' An~a w~ the. only .s-ample.· which: .e~~eeds the 10. ppm total' voc.' criteria ~· 
.·. used to .. de~eate'.contarhiri~ted soils~ ·sedimeri.~- from this.area would he ~xcavated ·for . .-· . 

' : ·_. <?:njSite biol~gic~{ treatment sh1ce the area ~il be d~wat~red .. Norie of the ~edim~nt .. 

. ·;samples exceeded. the· 50 pp_ni total PCBs ciiteria._used to .delkeate. PCB;.contartunated .·· 

.. ' -. ~<?ils. ·Only one·~~pl:~,-~mo2,tak~~- froni t~e ACS;Sit~;'exceed~({ io pp~ tota(PCB~ (22 
. 'ppm); ._This a.feacm.ild either· have a 'soifcov~r plac¢d ovedt-to preverit dermal contact,: 
· .· b.r excavated for biological treatment alpng_wi~h .other:PCB-contamifl.ated ~~il areas. . t .. · 
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~ ' . ' ~ \ . . . . . ... . ·.., . . ' 
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'voes •. It ·bas aiso been shown tobe effeC,tive insiglnfic~tiy ~~ducing concentnitioris of 
·.some SVOCs, such as .creosote ~ompounds. ' Be~~mse of the ~de. rang~ of ~ompcninds at 
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• 1·:.. the Acs'sit~; it is: possible that' ~he ti~e to· ~op.d_uct -~iologic~I treatment .Vfiii_ be ·l~ng~r:· 
I - • 'than_ anti~ipated and' hence. t~e cost will b~ gr'e'ater. than estimated.· .Ext'ensiv~ .bench and ) .· 

. ' . . . pilot sc;ue treat~hility studi~s w<}uld have to be c~nd~ct~d to~ examine.; the fe~ibility· o(. ' 
J. ·.1_ < · .. ·· •.. biological: treatment .. · :~~is _.not knowrt_ ~f blol6¢cal .. trea~~ent w?uld achie~e.appropriate_· .. _ _. .. :. ·. · 

· rei1l()vals for all·compounds; · · 
I~ . - . . . 

·: At the_ -c~~ple~ion. ~.f·r~~edial-.ac~ion activities,' .co~trurim~ted .W~l;lnd~ater ~~~ld. be 
, . - : . ' .... ,· , , ·. . , , .. , . . I , ·. . ' ·- .. . : .. --I treated and the .continuing source of groundwater contamirl~~ioh significantly redti;ced~. 

. . . . . . This· should ·.mitigate future i~pact to downgrad.ient wetlands; 'Fur key. Creek, resid~ntial . ·.- · ... 

. wa~er wells, a~.- well-as.· th~ l~wer *quifer.: Weli._clri~ures and i.nstifutioh~l ~on~·rols-' . 

··:1. p~rt~ini~g· to _access r~s~ri~i~ns-woui<J·be iltstituted 'to_reduce the poteniial~fo;·_b~~n _ 

. exposure ,to· CO!ltammated· groundwater· and residual·contaniina~ts which-reni~~n on-Site. · · . 
• • ' r ' ' :1 • .'' • ' ' • ' • • ' • • ' ' • ~ ' ' • • • ' ' ' • ·.: ' • • ' ' •. ' ' '- • • • : ! .• ' \ ' - .. ,. 

• • •• • :' ''. ·• • - 'I_ 

. compliance With ARMs. . . ,_ ·· · 
· : : .. Refer' to Se~ion~ 4.3.3. for: a discussion of Site ARAR~''in ·ge.neral; ·aS vie.Ii ru;~AAARs·. · 

. . .. applic~ble t~-the di~cha~-ge ·or' tr~·at~d groundwater an~fVOC air em.issions~ 'It: i~. 
'anticipated :that an .. ARARs wou.ld be m~t 'by' 'Alt.ernative 8:. The: openttio·n~ ~f ~the .• 'I . . . . . 
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' '' ' ' ' ' ' ·'_ ' ' : . ' '. ' ' ' • ' ' -.. ' ' : :. .· ' ' ' ' ' ' : '·: ·. ' ' ' P~ge '4-9_0 ' - . ' . I 

. : . . . . . biOlo~~ treaunellt ~t~~ woul<)b~vet~ m~ei R~ b~dous waSte an~ TsCA PCB~ ' I• 
-- ·, ::·-. _ storage a:n~·treatni~nt regulations: Since·hindfarming.~o~ld be·~~rform_ed_in·engfueerel . . -,- _ 

_ -~-- .· · . ·t~e-atment:-cells wit~i~ the_-~urrent Aiea _of ~~ntaminat~oQ.'desig~e·d ·t~.me~t:RC~ ·-·. ".· _·I 
: ,. 

· ...... 

. ; .. 

· · -· ·ARARs for.waste·piles (refer to Figure 4-ll),.the RCRAland-ban standards should nof" · · .. ·. 

· -- .. :a_p?lyth ~e,-plac~me~t ofs~~~ into the -treat~e~t-cells. ·<:'_ener_~~e'd biologic~ i_r~~nn~t. _ -· · I·_. .. . 
sludge and groundwater·(treatmeilt ·systein residuals (e.g .. ion exchange backflushing) . _,, ... I 

storage ~nd :off.:Site'~Iispos~l:.woul'd·h~ve: totd~pl'y with RQRA h~~at:d.ous' waste/'··_ ':_·1. --.. · __ · 
. ·genera to~- regulations:. · :ff· VOC ·emissi~iis .. exc~~d ID~M req~ire·cie·nts,:·off~g_as· capture:. · : ~--, . . _ . 

_. ~d treatnie~t-systems ,wou~d- h~ye tq~ be ·i-ncotl>6rated. into_ ~h_e_~hi'ologital ife~tment · .. ' . -- : . · · 
. _..~process. In,the--c-~e- of.land.farniirig,,a,dome·~·oul4 have_.to:.be. ~oilstructed.overthe- .· · ::1·: · 

'; :· ., ' .tr~~hperit ~ells, an'4·._a vacUurii pla~ed oil the entit~ syste~f .:gxh_au~t-froin' the: sy~t~·m.:. "-.: -' ' 
·~ • • ,· , , , I. , •'" , )_ •. ': • I ·., , , , • ,, 1 , • , '· ''• • . , ': /' • , ( ,; , • , ' r '',··. .' , , 

' >wou.ld_ ~e d~~ct~d. tb' .a vaporp~ci$~ t~e~tll!ent sy~terii' (Le.,:vap?r:·carb?~ adsorpdon·:or: ~': ' ',I'' : 
, _._ t}l~;rm~ treat~ent). __ 40 CFR 2~ Subpaqs ~ an_d G, p'ertaining to releases from SWMUs · .... _. . .. · 

.. . . . . , .. , and· _do~.ur·~ _and post~clqs_ure _of R_C~A Ia~dfills; could be ~on_sid·e~e~ _ ~s . .for. ·,· / · ... 

1
. _ :: 

· . · '.- '-'ntreat_ed cont~ants whichrep].ainon.:Site_.· ." ... · _, .-- ·,. -

. , ..•.... ·. A ~~at~b~~v~3nce froRl the,RC~ LDRs w~~~.J; ~ost;i~ely ~av~ to be,obLed to ·: ' .·· i · 
, · . redepos1~ b10logt.cally treated- soils_ on-S~te. A trea!abihty vanance appears warranted for · ·. -·. · ... 

·: · , , . . . the .ACS Sit_e based on t~~ complicated ccirttamina,llt ~atrix ,and elevat~d- corice~trations . , . . . ·~· . . 
'c • _ ~ · •.• : ·.-. th~~ ·were·Jou~d~ R~fer to -~~c~ion 3.5.1 fo; a dis.cu~~io-~ on. obtainiiig·:a . .t_re~t~bility. :_ · · ., . ~·- · .. ·. · 

• j • • • • _ ·v;m~ce ·fm::CER~LA ~esporise actiopg_:- .:- ·.. ·- ' :. ·' ' · .. , .. -· ·- ... ·. . .. . · · · -~ · .· · -· ·-- ---· ··- .. -.... , ..... _ ··-· ,_--.. _. __ -. ·-. ·:1 
·; ·_.~·Long-Te~-Effectivenessand;~~anence · : .. · ._._,,· -··,.· ·. · ... ·!·<· · ·., _.· ;· ,;· ... -.. ·· 
·· ~-., · -B~ed on risk-levels. presented ~-th~ BRA.f~rv~ous_on;~ite exfj.osure .. sc~narlos (e.g'.·_._.' .. · ·I· 

;on-Sit~ re-sident), 'sigiiificimt ~effi'oval t>_r ttie ide~tified .chen;ncais of conce~· would -J:~~ve<_ . · .. • r. ·. 

' .. . to be achieved· .. -_~ discussed above, h-is ~ofkiJown ir'bioi~~~3.1- tre~tment.~ould achie~e.. '' ' '., .. 
: --: ~··· .: -appropnai~ removais. fo·r an· co.mp(mnds .. · :tt is ilkeiy-ihat volatiii~ti~nOor. vo~--~~~uld-- ~. · -. ) ·1 _,· 
: .·.\ ::- o'cctir~during materia.I handling aiid treatment ··activiti~s, 'whith would al~o coiitrlbut~ .to. ' '' ' .· ' "· 

· · ; · · .,. _- r • ·the ·ov:er~u ~e~~vareffi~ieno/.· . ~bov~~~o~d 'fuation;~r'-metals _:ma~-·~s<> :~av~:-~0 1Je_.. c -~- ,.·_ 1 _ 
.. . . . . ·: , - : perloJ,"IIIed' on soils· that are redep-osited b~ck oil to thtf Site following b_iot'ogica.I::tteatinent< .. · -. _ 
' ., ·: ';> '-·~orde~'to ac~~ve'accept~ple iis~Je~-~--1~------->'· '' .· c' .·_ '/ ·• ~·' :- :.· .. ,;'<::: .·' _: :_: .:·. · ... ·: ' ; ·._:: ·:·. ·. :-_·1 :~-

.... .I'· .. 

·:.· '· 

... ,· :-,. 

.;; 

·. ' \ ' I 1. 

. ,. · . . : . ·. 

.. ·.·.· .. 
,'I 

·· . .\ 

' ' 
' I' ,.'' ' ', ' ... 

- • .- ••• 1 

~ 1 , I 

,'.I 

' . . : . 
_,'1 .•. ... . ' ' ~ 

-, 

• ' . .1, . • ~-·. " . 

·, ·•. 

.. ~ . . ' ,-
,·.:,''. ' ,• .,_ .. :- '• 

:-. ..-: I ,,-, ,:. '··'· ·. ,· 

. ~ '• . ' .. ,··.: 

·._ ... ··.:·''I', ''. • .• 1 • ·, 
0 • 'I • • 

. ... ~- ~ ... .: . ' ·.,., 

. -· ·, . ; .. _·' . 
. , I 

'\. 

,_-

,. 
. ,', · ... , 

..· .. 

~.. <. -\·' 

.. ~ . ' . '·. 
·. ~ •: I .: • 

·I 
·, ,' .. · 

._ .. ,_._ .. _' .. ·_.1 
' -~ . . .. 

1··. ' ". ' : . ' ' 

._·;. · •. _,· I 

,., . ' ' 

. ,''·.·· 
.; . ·,. 

· .. '"'} .. 
.'\,, ' . :.1 

.._~-~' ~· ~: .: I .t _'' 

. . (•. 

,, ' 
~ . . . ' . . . . . ' 

. ~ .. 
' ' - '. 

.. ; ·' ;.· ., ., 
··. 

·.·-·, ... .·. ,. 



, .. 1,, .. -·.·: 

i'. . . -:' ' . 
' ' . 

.·,' ... -~ . ·, . ' .. . _ ..... ·, '.' ',;, I. 

., . 
. Feasibility Study _. 

>. ~.. • ' 

, ...... . 

I 
.·. 

~ ' .... : ti 

American Chemical Services NPL Site 
October i3,1991 

.. .1 • ~ Page 4-91 

.·1-
. ' 

·I· 
-I 
_I 

· .. I:. 
---1 

···I 

'· ,' 

:·1· .. 
':1· 

I 1: · 

' .. 
/ 

' •' 

-~ • I 

',_ 

· ·.< At-the compl~tion ofrein.edlaJ ·actio,n ·activities, corit~nated ·groundwater .woulqbe. 
· .. · ·_~eated. The contin,uitig source ·ofgroundwa:ter· conta.tru.na~.ion·would_.be .sigflificantly 

re~uced. Remaiiling·.residual soil contaffiinants would -~itherbe natur.ally, atie:riu~ted .. 
into-infiltrating groundwater a,nd treatecfwith the 'immp imd t~eat system. or removed_.by 
a more aggressi~e~· gr'oundwate~ p~m'p :·arid treat .syste~· .(ref~r to ·."D.esctipdo~·:-

... ··'s~bs~ctio~). ·. ,Refe'r to Section. 4.35 orA.3.6 for· a .discussio~ ~f.SVOC mobility in soils .. 
· fus~ihltional·~orittols W.ouldl?e used to control ~h~ ~se.ofconta¢inat~d gro.uri_dwater.and 
:.access to the'·Acs ~ite. :Refer to S~ction 4.3.2 fot a ·dis~s~ion ·pert~liclng to the·lo~g- · 
te~ etfectiveness of ~~iindwater pu~ping and' tteatfuent. . - . ' -\ ·. . .· . . ' . 

' - . . .. ' . .. .. - ' 
, • ' r• ( • '. ' • r ,.; ' . . . . ' · .. · . 

. : .·_,: Reduction ofToiicity.' Mobility or Volume Thro~~hTreatmerit '/" 

.' A dis~ssion of redrictjon 'of:to~~ty. mobility or volun'te ~~rough treatment" is prese~ted . ·· 

1 •.• 

in Sections 3.4.1.1' ~nd 4_.2:7~2 'for biological ~reatment. --~e potentia(approaches to--
_b!ologic~Ctreatmei?-t.- as welFas treaJability ·potential, that w_ete pr~~-enteq for_ · ~' 

... gromidwater .can. als~ _be applied to. soils. ,All of the 'chenrl~al ~oups ofc~ncem for the. '•. ' . 

soils .3:h.d, bvf:i~d_was~e.·were also)n~luded' i'n:the grb~i?-dwat~r di~q.Ission. It is_ likely that_. . 
. vbiatill.zati~n ofVQCs would oceur d~rlng m.aterial·handling ana' treatriient-~cti~ties, · · · .. 
. whi~h 'wquld al~o contiibute' to the' over~lfrem'o~ai efficiency. · .. -:· ' . ·.· . . ·. : :' . 

.. ·' . ' ; .• ' . . . ,.·. . .. -. - .. , - . . . . ::. - . _, -. 

,• 

· --~ Figure· -3-3 presents a surllin~ of organic. ·groups subject to ·.biodegradation, (lJ .S. EPA,· · · .. 
: 19~·5), while .-Figu~~, 3-4. pre_sents BODS /COD~ ·ratios~ fC?r v~ri~us· organic co~p6u.rid~ ~· 

· · ·. (Lyman;, 1982) .. Ratios ~fBOPS/COD have been use(La~: an ·indicator of poter{tiaL 
' : . . . . ·I . . - ~ . . . . . 

· _ aeiobk degradation. EXcluding t~e irtorgartic metals, cl1lorina:ted in¢tqanes, chlorinated . · "· · 
. e.tha?es· and. ~p.iorinated eth~~e.s, the reniaining cnenit!cal. groups of- _c.oiicer~ ·Cl:re .~-' .. : .. -: 

. I . . - ,· ' . . . . ·. . . 

· .·potentially _amen.abl~· to aerobic_biol9gieal.treatment:· .The BE.i:.X c9mp<?unds; · ·. -·. 
. . . .. ·. . .. 'I . . ·. . . . . . . .. ' .. ··.. . . 

· .c41ori:Q,ated benzep.es, ·chlorinated m_etparies, chlorinated :~thanes an_d ~cp.lorinated · .. 

·, .' 

~.. ·. 

I: ethen~s are p~tentiaiiy- amenable to. ~aerobiC biol6gicat treatnu~nt. :R~ce~t res~arch:.. __ 
·.·: :_, (Nelson, .·t9s7- as refer¢nced··~~ Thoma's, l9S9) 'has. sh6~· the potential: for, aer~l?ic--- ·-~ ., .... ' ,, ·. . 

' ' , ' ' ~' ' ' I . . ' ' . '' I ' • I • f -' " ' ' 

I 
;·:·-1·-·::: 

:I 
.. 1 . 
.·I 

1"1 •' 

. _: . _ d,egradat~o~. of'itrichloroethene~:a~d .oth~r ~h.lorinated ~ompounds by an' ar91Ilatic_:, .- : ·:· ··· · -
.. : · . pathwayin_~e .presence_ ofp~ei10l; toluene .orcre~ol> . , .. · ' - ... · 
•. -: ' ..... ' :. --~·. . . " . 

·., 

... · Removal·. efficie~cies _and d~gradation ·rates for -i~diVidual .compounds ¥e ·dependent. on 
' .. 

.. th~· che~iC,aJ.: lD.~trix.·and ~oncentt:ations,: a's well: as·.the .d~sign p_arameters· bf ·the· 

bioiogic11l· treatm~~~ -~yste~: .. The. use of properly ,.sele_~t.ed -or· ~ngineered_.-npcrobi~ · · ~ _ 
populations, maintained under'·'environmental conditions·r~lOSt conducive tO· their· ... _·_.: . ' 

~~ '_. . ,~ . ~ .' '- . ' ' . . ~- ~ . ' :' ~. ':· . ' 
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. _· ·'· '• metabolic .a~tivity (e.g., oxygen concentration, nutrient addition, etc.), ·can be an .. ,. 
·. • ·

1 

• · i~portatit nie~ris· 6r hiologj~aily degr.~ding-·refractocy'-~omp~utid.s_.· :. )H6l.ogl~~al -
- ·· :·degr.ad~ti·~~-is. oft~n -·ehhanced throu·~ acclimatio~·or: the\nicrobiaJ. poi>ulatiob. to-th~- . -· 1· 

.. che~cai·inatrlx~ t~--be 'treated or· by. co~et~boli~IlJ niechariis~~~-~ M~st of the ··p~tential ;· .-.- .. · .' . •. 

., . -~pproa~hes·t~· th~:bioi~gic~ ~reatriient:~ofgroum:iwa~er. dis~ss~d'ih·S~ction 4·:2.7~2-(e .. g·.;· <_.· ·· 1 .. 
. con1etabolism·irt thej>r~s~nce of In~thahe. or 'aroni'aii~s,. sequence batch rea~'to~s;:whi~~ . . .... , . ' ' ' ' 

-. rdt fungus, 'etc.) ~an also be' utilized iri solid phaSe 'biologi~al ir~atment appli~ati~m: ... · ... ' . .- ' '' .. . .. -· ·- ·- .. :· - - . ·- :., -. __ . . .... ----- I 
·,.;. 

. \' (: 

\ •,1·.~ ·:··.· .. '.• ~-·'·:··: . •• , .··."'-.··.·~ -.~·:.. .. ~-· 

_ . · : .:' · : : If required, ·above-ground ~ation cjf ·soUs folloWing biological trea~ment _woulq reduce ·. · _ ·' ~ -.. · . 
··_·_'the· ~o~ili.ty ~(metals prior :to t~eir. beirig ~~~~p~siie __ ~ b~ck_.. ?n-~ite. ·:'Ip~:'f~atiq~·~~ .. · :. -I' ·.: \. 

,r 

. ·.! 

,. . '_ metals·· is a proven {echnology. -Inorganic metals 'have .bigh.s'oirads_orptioii cpeffidents . · ·.; ·· .. 

: :t.:::;, :~,~~~~~~:~:qi:'!:'.:::;:t::~t:~~ti:!::i:;~.a~{f;~; :.... . .. · ...• 
no~' pOSy~·a pot~ntiai threat' to dth_er ~he.upper· aquifer' Oh ambient·ait;'. : Metals·.wo~ld,.' .:· . •"".J: 

. , .. ~- therefore, be irnm~hm_zed · i~ sons_ by_ :eith_er n~tur_al ·. atte~u~t~911 -~roc'¢s~es- ·o~ fixation ; · .: . I . · ~ 
· · . ._te~h~q~es .. · . .- . ' . · _ .. I . . . .. . , •.. ., · · -- •. ; _ · • • . • ·: · . . . .• .. ·. . . . _,_ : .. -;· .. . _. -- , - ,, . _ .... I--.- . . . :·: ,... ' .. ·{ 

• . ~ . . ,c .· :• . ·• : • 
.,_ 

·· , .. :shoit-TermEffedive~ess · < . .. ,.. '· ·._-~:·:: -·' · .. ·· -'_,·,· .. :_;: -...... -·.' .. 
·,- ·-.The comptetion_orsit~d~w~ie~gw~~ldb.e·compiete.d fu app'roximately·o·n.¢ye·~. ':Sbil:l. · __ . . ·-~--
-.. ·; .. hoi_izontal' and .~ertical: migratim1"or':coritami~ants -h~_th~ :ground~at~r .i~OIJl' the Sit~ '. ~-·: 

·_. -~ould be' mitigated:up6~ compietion~~fth1s' task.' The estimated. iimiiranie~·to:'complet~ ::·. .. .' ·, :·· 
· so~r~e ~reatme~t .aci~~tles for Altem~tiv~ 8 is 5 to.·.to ye~~.- 'It i~'.'assu~ed ·fqi purpq~es .· · ·:; ·- · I ·1 

. of the cost es~~te~ that groundwate'r treatment wmild ·ocCur: for, a 30 yea~ penod. >J:\; .. ::-. •, :" .·· '':• . ·i 

. :. ' . · _ _'ni?r~ awe~~iv:e pu~p- ~d 'tr¢~t ~ys!e~ ;o~ld -~~eiy._r~duce t?e .tiri{~_ :~am~ to r~~~ii'the ~-'. : ·• ·.·::, :.~.:.I.:: .. 
· · · _· , . .· m~Imum :a~h1evabl~ ·level of aqmfer contam1~ant removal: S~ort-terrn. effect1Ve11;ess. -., < . . . 

. . _~ · .· di sctis_si~~s · ih : ~ e~t_i'on ;3:.~ · p~rtai~n~ ~o. ~a_t~r_i~l _h~l1~li,ng ·· ~~~i~tie.s .· ~~d·. ~,~tla~ds> .·.,· · ;~ · :: -~ : :·~·; . 
·. dewatenng are als,o applicable to. AlternatiVe 8.. · · · ·, . : · - .. : . . :I 

' ,_. • • • · I. (• • ; I~ .. ." ': ' • , ·" '• ' .. , I ' V • ~ :.. ~.. 0 •\ 

• •, I ,, : • .I"' 

... ' . . .· ~~arbyt~s~dents,' ~cs workers ·ari~- re~edi~ti~n :crintra~o;~w~rker~: ~mild' b~''e?CJ)OS_e~ tb_;- ' . -> : ·:::.·I·· 
·:~·airborne,_particula..ies or~olatilizedVOC.sduring exca~ation~ andniateriai-haridling · '·: · :. '· · 

-. · .. _.·. · ····~ctivhfes ... ~b-ient air rilonit9r.ing·may be.r.eq~itedjp.evalu~te: ~o.tentialVOC· ·: -.· ·--~:1'::. 
: ·' :> exj)bsures. Small qu3i{tities'.of contanliriated materlal·s~~b~IQ.l)~· spille(i.overthe_·s~rfac~ · · . · · . 
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_·. -_ . niig!ation .of contaminants·:fiom the Site .·and treat containinated. grmmdwater over tune - · · 

' . until ·cleanup bbjectiv~s are achieved. ·_ At ie'ast SOille' of the treated ~~undwate~ hl~y be: I 
. d~scharged to the· wetlands or reinje~~d as _pa~. of an' ovenill groundwater remediatJon ' . ' ' . 

system designedt<fpreyent d~watering ofthe wetlands .by the ptfrnp andtreat,system and' . :'' : :_ .. -1 
· to flush residual levels ·ofcont~ants fr~m· wetl~d-sed~(mts and the upper 'aquifer; ~ .· · ·-: -. · · _· · 

. ' . . . ,..- . ~ . -. - . 
. . 

' .. 

' .. Waste _materials purled at the' ~ite are addr~ssed by- Aitermltives'2 ~hrii_ 8.' .'.}'ast~.s are ' '· ... , _:'I 
' isolate~ withtn a -slurry wall With Alternative 2 to' prevent rillgrati~n of cqrit~mlimi.nt~ via 
surlace water ruD.off; to preverit'dii-ect conta~ aP-ci to. reduce migratiorfto gr~~ndwater . 

. · .For. alternatives,3A; 3IJ, ·6A, 6B, 7 A; 7B;. 8A,· a~d ·8B, WaStes -'~e excav-ated. and treated· 

. _~n-Site_~·< Altetn.atives· ~'A, 6A~_and,7A utilize' hi~h i~mpefatu!~_- _ihehnal.~r;eat.~ent ~o_., _ _1 · destroy contammants m·- the waste. Low temperature thermal treatment IS utilized m. --. · . 
" Alte~atives 3:8', ·61,3, and 7B.- . On-Site bf~logiCal :.tre~tment . i~ used ·ii; Alternati~.es sA : .. '. ' :·. 
~d.8B: Alte~ativ~ 4 u~es. ~n~si~ stea,m strlpp~~ _to_ ~~~ove cont~min~. ~o~ p_url_e,d : _·. :·-- · · -I 
waste materials. Alternative 5 uses in situ vapor extraction to remove contaminants from· . _ .. -·· -- · 
wm;te. ~Residtial ~onc~ntratioi1s of c6ntarilinants iii-waste wa.uld -~e:main.inthe -g~ouhd l -~
.after treatment with' Alt~rnatlves. 2,', 4 and 5,' Alternative 2 would be 'le~'t 'effectivejn . 

removing cont3.m,in~rits from waste. -Alternative:5 -~ourdr~mov~the majority o(voc: 
. . cont~inin~mts and smne svoc corttarhinants~· .. Alte~ative 4' wouldaddress both voc 

. ~ ' , . . ' • ' .- •· - ' , . ' . - . . . . . I . .·. I .. ' - . • • , ' . . . : • • . 

. an_d SVOC contaminants; Therefore, if wastes at th~ site were excavated under a furii~e 
exposure scenario; th-e riskS for detrilal contact w~uld .pe 'greater .for Alternative 2, 'thal1 

.. · Alternatives_ 4 and 5~. ·. 1b¥r~ w.ould be-n~ risk -'for Alt~inati~es. 3,_· 6; 7 and. 8: b~tause ·the 
wast¢ would be excavated and'treated:. •, '· ... · .. ' ' '· ' ' ' 
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· .. Contaminated soils ·are addressed .in Alternatives :2 thru .8. · Contamin~te.d soils are .. -
-, isol<it:e-d withln ~ ~lurry \valL with. Alternative 2. Co~t~ated soils would be. treated by_ , . : I 

. · natunil flushing frotn_.rainfall i-nfiltration withAltern~tfves 2 arid: 3. ·In-situ ste~m-- , .·. _ 

· stripping _is. used in ~Alternative 4 to ,treat ~onta~nated.soil~: In-situ vapor extradi~_n is·-,· . . I 
·used for contaminated soils in Alternatives 5 and.6. ·Soils are excavi:ited and treated With'. .' .· 

. . . , thermal and bi~l~~tal treatillentin Alt~rnati.V~s 73Jld 8; respecti~dy; R~sidu~ leveisof ..••. • .• ·. •· I 
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1 .:: .. ·.: .. , ci>~tanilmmtS.wouid:_·r~mru~: ·~ ·~i~e. ~oil~ ~~/.tre.a~nient ·ro~-~tern~iiv.es·.·2~:~,..:4, s, ·6 ·~d-. . :'-~. 
' ' -' . 8. •, Uierefdre, if soils were excavated under a future .;exposure scenario, the risks for th~se 

,' ' ' < ' •• ,· ' •· • ' .' ' ' ' ' \ ' , ' ' ' /' >' ' , ' ' ' ·' . ' ' '• ' II '.,I'' e • ' . ' , '• I' .•' 

~- ·.,- .~· ... al_terrf~~i:~s ~??I~~~, gre~t~r:th~·.for _Alter~ati~e:·~··.-. _ .: _: -<: , . . · .. , · · · ·. ~~·~ ··. 
: '··'' ' ,,·_,,.' .' ,:' ,, . • ' • .>'I. l • • • ' ' '• ,· .• •, 

I
. , ·.. ·5ne.>Jo1,\'~~t i~vels of' residual' cri~~4nis f()llbWipg sourc~·treatmeni ·wo~ld ·~ikely ·b~ · • . -:. :·· L · · 

. . ~: : .. ·· .. a'chievedpy Alternativ~)A in.',whlch:brith.wast~ and soil ~e· ·excav~ted~~d in-~iri.erat:~d. ··.: .. .. : . 
. .. ~ -B~ca~s~·~o'f its liniite·a· ·ll·i~t~IJ'; remov~i1 erricie~~i~s-it>r' Io\~,. t.e•mi>~rat.ure: thermal·. , · :: : < 

.·.I. _: · · tr:,atJi1e.ri~ (~~ern~ti~~ :JB,)~ ·_if.sel~~~ed,, .ca~~qt be. ~~t;ermine.d: ~tho~t pe~for~ng,a·: · . 
_ treatal)tlt~/pllot· study; .l1owever;. ·they .~re hkely tQ appr.oach those of: 7A for·mo~t . 

~. • • ' • .. ' - '. : ' l ' ' ~ , ., • ! • • ~ J • ,. , ' ' ' • • • I , · , ~.~~~tan:inants:·.·. Alte~~atives ~' 5,_·7, .~nd 8 ~0\1~~ :sig~~fic~n~Iy,· redu~e_ t.~e' ~rimary. 
· · _cont~unmants:present 1~ both waste andsomalpl~a~ed sml at.the S1te .. By r~~ovtng o_nly - . 

···. 

· · .. _1 ... · ::. . btrri~? ~a5<t.e~ ~tern~ti~~ ~-.wo~l~- ~~dil~~·~:t.he .o~e:r~II'~sk. by trea~i~g the areas o: highes~ ,- :"··· . :_ · 
·' : ·. ·; · ·. ,<;ontammattOil. :Res~duallevels.ofcpn~artunants.•m'.th~ soutce·are~ would Qe :tngh~rfQr ·~. ·.:~ .. 

, I , •' I , : , · , ~ , • , , • • ' , • ·' I 

; . . . ..· ·. ~: A1~emative 3 than·: for Alietnatiyes 4, ·s, 6, 7, ·and.B because· ·containinated soils are «?IllY', .. ·. . .. 
· _· 1· _ ·. · · , · . a~d~~~s~d · ~y· natural fl~~~.in~ ?.r.- ~e~jection ~f_'~ou~d~at~i·_ i~ ~te_~ative .~~ ·: 1J~.~.' ~f a.' . ·.:; ' 
· _ . _ .. slu~ wall ~pd_ grou11;dw~ter: extract1~n for cont~mrnez:tt purposes 1n Alternattye 2 v.;ould. 

>I < .· :;!~tJ:ere~r!:~~~::~;~~~~"==u~:::n:X:a~:i~:;~;c;~~:s:~u~:e~~Y ..•. · .... 
' • < ' : I ' I ~. • ~ .. ·' • o I'" •' • ' o ,,• ' : ol o ~ ' o ' • \ 

'•/, ' • • < ' • \',,I • • ~ ' ' , ' 

.. 'I .' ~ ·.-. Altem~ti~e~s 2:-.~h~u-.S-.inv~~~~· ·~xtr~ct1o~ to ~o~i~.~ ~~ ·~~~at_con_tarnin~nts· pres~-ri,t.· in ,t·~~ ·, _ 

.· · :·. . .· g~o,und\l{ater .off-Site .. · The contin~ed migration of contamin·~I?ts i~ thf7·.grbundviater\. . ·,, ·· ·1· · ::-.-·- worild ~l)e··t-~duced~,:wh.ich ~hQhld. mit.igate .. rutur·e· impactto .-downgr_adietl't .wetlands~.-,· .. :· . 
.- . · · '- ·. . . .turkey: Creek· and -rest'deriti~l wells. 'Tlie potertiia! for. h>~~~· ~quifei• impact would ~till'- . - . 

. -'. ~ \ ' ' ; : ... . : - ' :. ·. \ . I· ': I ~ . • . ~ ·: l ·. . ' • . . . . . . • . ~ , ...... 

. .•••.. >.:-;;rA!tC~a~vOS .1, 2 and 3 ~~ce bjgbleve:s ~f re$itlual sqilr~ contaminatfO~ woul? .·. . . , ... 
,I', • ~ • • . • • ·· .. ·1·· . " ' .. ,\ .'· .· ··.-·.~ --- ';·'· 

. ···, · ·,_ · , · s~2~: ~oinnuan.ce·withARARs . :'' > ··. · . ·.. , ; ... · · · J ·· ... · . _ . 

· .. ·. :snwA MCLs :have ~been ide~tifi_~-(1 as potenti~l ARARs. fof, groundwater. Contaminant; ~ · 

1-· 
',_. •• 1 '_. 

·.· ' 'i¢t~~tifl,ed .in .indiVidu~i.~~undw~1t~r,' s~ples· exc~.ed corn!sponqing .:Mct.S~ ~t·s~me 'parts ;· ' •. . ' . 
:. ' of.the, Site.> Nterrtati~e· l~·tpe rio actio~ alt~rnati~e, would' not'. coin ply 'With' th~'se.'ARARs·· .. ';' ';• -·. : 

·. ·. . ·. .·· . . . ·<. . ' • , ' "' ~ : . ' . • • . : .r , • -· . • ' • ' I". • ,. • •• · . • • . •• 

1'·''1, ' :· • ·, ' ~ ' ... , I 
· .. f~r t~e Sit~: .. Altem~tiv~s ·2 thru .8 invo~ve a groundw~ter.' pu~p and treat 'system which .... " . 

~would be used li'ntil groundwater cleanup opjectives ar~ met. ' ' '. - ' -,' -~ ' ' . 
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''In Section 3'," several ARMs were 'identifi~d for'each of the 'Alternativ~s that_:wete ' 
. corisideted .. ;With -the exception ofthe rio action alternadve:;all' id~ntifiedARARs.wpuld . ~-, 
'pe ~et by each of the aiternativ~s~ ' ' ' _: ' . - . - ' ' ' ' ':' ·_ _· ' ' ' ' 

• - , ;'· c _,. , ~ • \ • • ' - • I " . 

.. - '. 

' '5.3 to'n~:-Term Effectiveness and Pemlanen~e' ' ' ' 

' Th~ Ri showed thafcontainiriants.have migrated ·i~ both the upper an<flower'aqui(ers·' 

--: ben~ath the Sit~_ and ·a~e ~graji~g -away-frpm the Site)iLgr~~ndwater. iq the· uppe,~/ · 

- . aquife_r~. _-The RI/BRA shQwed that ther~-is ~Q ~ i~rierit risk ~o.users of.grou~dwater in·: : , 

-the vicinity of the Site. It .is pos-sible that there· could be risk to groundwater_ users if th_e ·· ·- · 
·cb~tamihation at the-Site is- allowed tc(contiinie-to niigr~te fro.ni the 'sit~: .. -.. · . , . ;;. 

' ' • • • ~. I ....:. '\ 'I ' I ' ' I • • ' ' I i ' } ' ' 1 • ' • \ , • • • '. \ > ; 

. ._ ~ 

Alternative .l; the: no action alt~rilati:V(?, .does- nothing tO pr~vent the COntinued-migration -

of contaminants to the groundwater and a~ay from the· Site~ , Therefore;_' in the 1~-ng term, 

conditionS ~i the_' Site would b~- expected ·lo d(!teriorate. :. Eve~tually, ·it ,is pb~sible .that 
_contimiit,Iarits from-the. Site would impact domestic. wells in th.e vidnityofthe Sit~. ·.-- ~·: . 

• ' • I • • • ' ' • ', ' •' , • ' • ' • I > .' •' ' • • ~ !' ' 

) . ~ . 
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• , ' : 'i. 1. • ' • I , I • '· , ~ - • ' '> ' , • • 

The groundwater pump and treat, system whiCh is a part of Alteii),~tiv~s 2 thni 8 would-be·. 
:effe~tlve'-in- prev~nting:.the .. migratiori of .coritainiriants .away from.the Site.·and .lowering·_ · 

.. ,. ' . J • . . - • '·. ' • ·• ...: ' .. ' ••. ' 

. the levels .of ·contaminants in the. groundw_atet over time. Each of the alternatives would. 

_ : b~ '~qually · effecti~e _'in· preyenting the migration_ of 'contatpinatipn _awayJrq;rp. tl1~ ·.site. ~ 
· < . ·Th~ tiirie required to lower, t~e · contamimint Jev~ls ijl on~_Site groundwater is: depep.dent -' ·. 

on the1esidual cbncentrati~n5 ·of.contannna~tii m ~oils and .wastes. 'Howeyer,.-be~ause 
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off-Site migration. i~ pr~~ented bytpe_ groundwater immp and tre~t syStem, the len~h of·· ... -· ·_,. . 

- time required to teach the groundwater cle-anup objectiyes' do. ndt make an)/ofthe. '' _.- ' . 
·aiternativ~smore .or less effective than. the others. · - · -. · · · · · · · · ,-

-I 
• .:·I._ 

. -. • ' ' I ' • ' ' ' ~. ' I 

I . ·- ~ . , . -~ • ' .. 

• . • . • . . I • . . . ' \ . .' . ' ·: ' ' . ' . . ' ~ ' . ' . • .... ' . :_ : '. ' • ' . . ., . •.. .· . ;. . . 

The buried waste· a~ the Site does notpose· a risk to human health unless there is direct 

contact ~r ingestion. of the· w~te. Curre~tly, .the S_ite 1s-fel1ced -~r;:the''~aste i~- co~er~d ·. 
with soil'-or vegeiatimi -s~ th~re is litilej>Ote~tiai for either ditect.coiitacfor· ingesti6:ri. 

' ' • I ·' • .' • ,• , • \ I, , ~ I ' , ' , ', 
0 

1 
• , •• , , ' ', 

. : Alternative 1, the no acti<>D: alterilativ_e, does.nothing adqitio~~ to prevent.direct _contact: 

()~ ingestio_n .. of. ~aste.- Al_ter~ative 2 provides· additional· c9ver material.ov~r the 'sit~, . -. 
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•. •··•· therebY reducr:;g ~~ potential·f~;dire~ Co~~ct or ingestion oi·;;.;e ~)~rials at !he ~-, , '.·.· 
· , · . · ·· · S.ite."- The ··effectivep.ess ~f Ait~~ati~~ 2 is depend~nt' o~ th~_ cover ·.rliat~riaianc;J slur-fy· .·:. · -' . ; , , . :I· . <·w~in perfotining adequately. fot a ;long pe~iod ... _:Proper ~aintenaD._ce;o(tlie 'cov~r a:n~-' -~· . . . 
. . \. : momtorf~g· ofgrowidwater o~tside .ili.e 'slurry .waiFwould; nee·q to contimie ip t4e· ;lmjg· · .<. . ..... 

'• ·····.•. ·. · · .. ~~~' tne~ef~re,th~r~is mor~ Wice~ntywi~b t)li~altemativ~th,.;; ot)lOrs.· ', ··.· ·.· •.. • ·.~.· .•· .. · · .·.· .•..• , . 
. . ' '. ·. -· \, . . . , . " , .. • '' . . . · .. - ."; . I . ·,' . . : . . , , ... , ,· . . ,." . '. ~ . . '."· . . 

· ' . Alternatives 3 thru: ~- provide a~ditional treatment of wa5t~: at ihe: Site. ·.In alternatives' : · ·· ·. 

'; ·1·.. ····-.it\, ~u;·6~;6~,7~-7B~.s~-~~-8~,\vas~e is.e.x.~v~~ed;andtreat~d p~~~iie CiS' ~esc~nj~d: .~ ,.', 
.. ,, ._ . . .. in _Sect~ on 5.1. In the long term, a.ltemative~ ·that' include t~moval .and treatment of ,wast.e -~ . . , ... -I .·.·.wiil pr~bably r,e.sult i~·lowe~resid~al concentr,ati~n5-·of-c9nt~hu~a~ts~ -~erefore: the~-' .. ' 

. 'I, ,_.·; ·. '· ., potential for problems with long 'term mahitenance' Will~ be lower.: ·H:owev~r, tlii~ m~st be . ' 
. .. .···.: hco~pared ·to :the _sli'ort t~rin ·pro_bl~ms ofexc~vaii~Ii~ Md, ·tre~trrie~i ~f)atg.e -~ol~iPes • of I. . . pot~nti~lly i~compatible ~~s.t'~>-A.Iterriati~~ ~f.~~es in~~ihi. stea~ ~trlpping.to·-.·~emo~~-

. ·., .. c~nt~mii~ants: fr~in the·- w~ste:'· __ AJte~n~ti~e 5_''use~ .'in~~lt,uv~poi extracti~~- ~o:·r~m~~e"' I'.· · ·· · -'contaffiiflantS fr6m'the:w_~te. ·. Some of :th~ ·alternative& :Wo~ld',mo~e- coniplt~tely de§tr~y- .~ ~; · · . : ··. 

'. ' . ' ' . . ~ert~ contarrunants "in. tli_e·.~ast.e; .and :th~ resl~uai: l.~~els or"cohtaminanis' -~~e '!~~e~_-for: ~-- .. ; ,:· .: .· ' '. 

·" '1 .... ' so~e·a~ w~-~ltem:a~~ve~~- o~~~it~·inci~e~~tio~·wduld-~e ab~e·.t?_tr_eat all_~f t~e ~rganic . ·, ·. ' ' 
· - ·. · · ·. · cqntaminants . .in· the waste ... Low _temper~tlire therll)al treatment~ vapor extraction, ., .. 

·.•···•· ··· ...•... ·· .. ·•. t:::;:r~~:::;t::s:s;~:=:i:;~~r~;:11n~~t:~:e~~s;4 ea~"s~~~~:t':~~v:~ • · •..•. · ·· · · · ·•· 
· . . . _wide range of cop.taminan_ts>and· high ~coqcentrati'oh~ of contaminants· ~etected ·at. t~e ' .. 

~--_:. · ... · _. ·. ~c~-~i~e'.~:i~e r:e~ati~e. e~~c~iven~ss of th~.' ~e·c~nol~~~s. ~anno~, }J~.' ~~fine·d ~th?u~_·b~.~~h :>·· .... ·. , . ·, . 
. ·- . , . · and p~otscale t~sts~ -A significant. pote11tial p~oblem Witp.Al,temative ·1 (steam stpppmg) · . . I . .. · -· .. is tha 1 th~ ·augers. t~sed·~ t<{ tre~t the was't~. cbuld punctUrt ... th~ · ~lay coqfining. iayer.and : : .... · · · · · -· · · 

. . : .- .- <intro~uce contcimin~~-'into th~ 'lower 'aquifer!·.' · < . .: . ; ~ •. • - ' ·_.,, · ;.-_ • · · - · · , · .· • ••. 

• • . • • .. ' . • ,,'" ' • . ~ '• • '' . • I • ,. • . • • • . • • ~ 

• ..•. .. ' JtO~i~ulli'con~~j,~a~qDs of ~nt'.uni~~~ in w~i~ r~nlain· in·';he ~o~nd aftef trO~tmen~ : .·. , 
· · ·. < · ·~th Ahern~tiye·s.-·1~··4'arid,.?." .· Aite.rmiti~:~· 2 -would. qe lea~t effe~~iv~· in·.t.ell1·o;ing. · .· .·, . ,, , -~ 
, ,'I .. · · · Cq~t~nariis._frpm WaSte~- and·long terpt maintel}ance. and ·mQmtoffug. WOUld .b~ t'equire'd ··, .. ·.· . , . . . -' 

. '· ·.' . . '. . to' do~m~nt io~g 'teqn ped~rmanc~ ... :AI'temativ~ ·5. W9Uld~' r~rli~ve: tli~ ~ajority. ~fVOC ' -~' -~. -' . . , .. ' ' ':' .... 

-1·.-.· ·• ~onta~~ahts: and. som~ ·svqc_ ~ont~~in~_~_ts.:· Th~ .. ~~s~dual ~9nta~n~nts '_~h~{~?uld .. _·:·.· · · ' · __ ·. · · · 
.. ;_; ·rem~in wo~ld b.~ ,relativ~ly imm()bi}e _iii ·soil ari9 grou11dw(l.t~( · 'Jberefo~e, in·, the. long·.· ·· · 
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_.t~rm,.the~e would-.b~ les~ inic~rt~ncy ass~ciated with-Alt~rnative S ~h~n-Nte~ative i., · . , .... :· 1·: 
-:Alte~atiye 4 would address both voc and·svoc co~tammants.·· Tb.e.refore, if wastes-at--··· 

. the siie'vi~re~ excavated under' a-futur~ eXpostire scenario~ tlie risks for'd6rm~l con~~cr:. '' -I:·:_ 
·_-would be ~e~terfor,Alteniati~~ 2-tb~-Alternati~es 4-and 5. · Thef~ wduld~b_e.no risk for_:; . 

. ·. -Altemati~es 3, 6, · 1 and s because the .waste would be excavated, a.n~ -~reat~d: · . ·: ._ ·- _ _ . _ · _ . I . -
• . .. '. • . • ~ . . . . - • . • • :-- ·, • :_ ·. -I ..., 

:The contaminated soils·_at' the· Site do:·notpose a.risk to' human. health unless there iS".. 
.·. direct contact or i~g~stio~· ofthe waste. Currently, the·Sit~is f~nced:. Iq unfen~ed:areas;_' 

. ' ·_.most of ~he contairunated soil is ~overed·with 'soil or vegetatio~ so there is :little pote'ntial,. '· 
• ·, ·. .\ ' . I. ' ., • •. ;. ' • .·· '• • • ,. ' ' • . ' ' . 

·_ · ·foc~ither direct· .contact or.ing~stion. There are a few locations: _across the Si~e. where.: , 
. · contaminated soil is exposel-at -the ground: surface .. Alternativ~ :1; the 'no aCtion :. , 

alternative, do~s ·nothing 'ad-ditional to preven't direct contact>or inge-stion: of:' 

' '/1' '-· . ./ ,1 -

.. .1, ,-• :· ', 
. ·.·: I·: 

' ' 

.··.I . 

'.1'···: 
.'I . coiltami~ated soiL .. 'Alte'niative 2 _provides. ad~litional coyer. ~aterlaL ' Apditional s~ii' ' - : 

.. 'c~v~r'would,be _pro~de4 'iri are.as where ~contaminated soil is''eXp-~sed as ~_.part.of. _· . 

.. Alternative). 'Th~ 'effectiveness .of Alternative 2 is de,pendeilt on ,the cover, material ail((-. 
·- .. slurry wall perfofming adequ~tely for ·a· .long· period~ .. , Proper :m~ntenaric~ ·of the cover·: ·. . .. 

. ·_I'.· 
' and morutoring of groundwater. outside the sl~ wall wou'ld n-~ed.to ~o,ritin~e i~:the . . ~ .· .. ·'I~ 

·. ' .· 'long·te~.- Ther~fore, t~eie is mo~e~uricertainty ~th this ~ternatiye•th~n others.-:' .• . ' ·• .· ' .. ' ' . . . . . ' . ' .. - .... 

' ''· _.·1·.·_1 '-.. I ,, ' • ·~ '', 'I, ·' o • - •· ' ~ I J : ' ' ' I I\ • I ' ' - • • - ~ ' J • i'• '.; • r • ',· • • ,•" • 

.. Alternatives 4 thru 8 pro~de·additional treatme.nt·of c~ntaniinated soils at the·Sit~.-· In- · --~ : 
-· Alte~atives 7A, 7B, sA, and SB, c~nt~n~ted-sQiis 'are ~x~av~ted and -treated. 6~'-Site·a.S ·- ·- · . ·· 

.. - . described in :s~_tiion s.t. ~~ .. ~he lo~g term, alterna.tiv~s _that:irclu~cte remoYa.l ~nd ··· I, : 
'.' tre_atment ofw(l$te will p,robably:result iri lower~residual cortcentratioils of'contarrl:inants.' 

. Th~refore, .. the .pot(mti~l f~r .proble~s-with lO~g t~~m ~aintena~ce ~ill' be lower. , 

. y 
,,· .·-,_· 

' 

· .· " Howev~r; t4ismust'be compared to the .short term probleiDS o(excavation and treatrhent 

. ' of large"_vo~umes of poten_tially incorripati.ble' waste; -AI.te~native' 4 uses--·iq~,situ.'ste~ni . -.·1' ., I 

, . - Stripping' ·to remov~ _CQntami?-ants f~o~ 'the S~ils_ and· .~ternative 5 USeS SOil yapor , . ~ . , , 

extract~on. Some of the altern~tives would more c~mpletely 'destroy certain 
' - · : cont~minanis in the soils, and· the. residual lev~ls .of ·c~ntamin~nts; are .lo~er irt sorii~: of ~ 1·-.. 
. ' .. . ···the ·alt~rnatives. B~cati~e all ofth~. alternativ~~ would treat:the m~r~ mobil,e c~htp·o~~ds. -~ · ! 

- · in the soil and dir~ct' cohtact, -~md irtg~.sti~m is p~~~-ented ·py the .fact. thaLthe 
·' . . - . . 
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. . ·I·.. . .. c~~ta~~ate.d. ~oils. are ;p!fmarily subsurface: no~e. of. th~se . ~temativ7s-·ar~ co~i~ered ... 
~· · . .-more· effe·CtiVe than the. others..-. ReSidll~f.I~vels- of.co~iaminwtS would ·remain--1n Site 

' '· • : • . ' I ' . 

·'soil~ after t~eatment for Alterria.dves .2, 3i ·4;:·5·, · 6··and· 8. ··Th~refore,. if soils-·wer~·-
~~c~vated .under ·a future exp()sure.:sc~nario, ~h~. riskS for:'~iiese ~ternati~~s .would .. be .. 
gr~aterth~- for Aitem~tive7. . . ·> · _ · · · · · · · · .~. · · 
' .. · .· . . ' . . . . . . .. ·. '·. 

'I: 
.:I_·· 

. /. :-· ·n~ least prote~i~~·alteinatiy~s relative'to potential furore ~x~avation of sbihvould_ b~ 
. 'I ·:,.'.: Aitermtt.ives·2 ap_d 3:. Ait~~3;t~v~s 5_~d.6-'rou~~ be equall~ protectiy.e·because each.· 

. ' :. --' utilizes. soil· vapor extraction'. however, Alterrjative 4. may. provide 'additional protection .. 1 ... · · .. ~ ·: ·_ b.eca~se ··~~is. t~.thn~l~gy ~ould be.·aP;plic~bl~ t~· inm:e_ ·~·~·s: o~ ,cont~rin~nt~:. · · · . · . 

:I ~ 

c 
·' 

'· 

·:S.4: Reduction of Toxicity. Mobiu~ o·r·Vol~me Th~u~h Treatment '·.. . . . . ·- · 
.. ~ Alternative l, the rio action .aftem~tive, does nothing to. reduce the )oxicity; IIlObility or , .· . 
· _·'voi~me through treatment· The ·mobility of contiunin.antS is.' prevented· in Alternatives ,2 . · 

'' . 

_.,· 

. ' .. 

. ... 
• 1, 

·t . . th'ru 8 because the gtourid\vat.er p~inp artd treat~systeln would :.collect' ancl, tre~t any ; .. 
cbntarill~ants .that m.igiate to. ·t~e groundwater beneath -the 'site. Both .th~· toxiCity ~nd·., ' ' 

I' 
I ,, 
I 

I i . 

.. 

I 

·a· ". 
'.:.. 

/ 

'1. 
I· 

:·I 

I I 
I " 

. ~oiume of a '.~d~ r~ge ?f con,tamiminlli ,in.-th~ · ~.oun~~afer ~~mid al~~ be red~ced ·in·. . . . 
time as coritaniinantS are removed with the gi-oundwate~ andtreated; ' . ' - . . . . . 

' . '· . . . . . . . . ~' . -. .., . ~ 

· .. 
. ·<The' toxicity .and ~olu~e qfcontarninants :in the was,te at the. Site ._ar~ ·TIOt' r~d~ced' by'· ... 

.··· Altern~tive.l, theno ~ctional~e~ative.' Both'the·yoltime and.toxicity of co~tanrl~ants il) .. :·; 

. · · the w~te are .reduced by Alternatives 2 thru 8·. In Alte~ative 2, :the .tmclcity and· v~lu~e . . · · . ,' 
of off-Site ·co~tamiriants in th~ upper 'clq~ifer are ~educ'ed.by·flushing with groundwater.· 

: .. . ~arid treatme,rit inthe gr~un~dwatettreatm~ntsystem,. On~Site·co~ta:mmants wollld.nqtbe ·, . 
' .. < signifiqui.tly redu,ced. by: th~s alteniative.· · The· toxicity ana volume ~f' contaffiinarit~. in .· . · :. 

... ~ \yastes are red~~ed. in Al~em~ti~es· 3A, 3B, 4, 5, 6A, · 6B; 7 A,. 713. s·A, and 8B. aS ~escrlbe.d . 
. . . . . ' . . ' ,\ . 

in. Section 5. L. The ·prob'able greate~t r~duction in volume. would. occur· with. high ., . 

1. ·I ·. 
I, - ··: 

' •.' 

~ .iemperatu~e· 'rnd~er'ation .(3A, 6A; a~~. 7A). The reduction in vol~me f~r-low · ·, 
.. t~mperahlre thermal (J~;. 6B, W), steam stripping ( 4), vapor.ext_r~Ctio~ '(5), 'landfa~~g: .· i 

(8A), and sl~try-phase bfo~ogicai treatment (8B), would. have to b~ '4~ternlined with:·, 

·I· 
' ' • ~ ' \ • • I ' 

,. . . bench apd pilot scale· testing .. : . ' .. ' : '·, ' . ·, .. ' . - :·' ~. •' . ·. . . ' . 
.I 
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!J,W te:Uper~fu;e th~ffit~ tt~atJnent, Vapor ~Xtriction, ·sl~-ph:is~ hiol~gi~ ;re~tcierit. • ·· . . .
1
· · .. ~ . . 

,)andfar~ing; and steam ~.;trfppi~g: ~ay not !ed,uc_~ th~: _toxicity"o~ :volum~· of ,s,oilu~ _-: '. 
· .semivolatile compounds~ In. additioii, .. norie .. of the_ ~ltemative~jedu.ces the ~oXi~ity.ot' · ... 
·.:~olum,e ol'h~ary-.nietais·in the ~a~te.::ftpwevet,both t~e.-s-emivolatil~. ()rganic.':·._ '. ·, .. ',I 
.. ·.co~p6uricisruid.hea~ metals tend to be ~objlized tll,ro~gii aqsox-Pti<?n}osoh ... '. ·. ,· ... ·. ·. ~·;-·:· '. -

••• , ' ' ·, • I. : .. ' • ,' • J "'" JO • • • '. • • :"' ' • ' • •• • • • • ' • • • I .... ·.' . ' .. . ~ . - . .1 • ~ 1
, ' • ... ' - • • .\ • : _: • 

:'. Th~ to~i~ty:and vqlume ;of corit~~~-ts .in.so~l are ~e'd~c~d'i~-.~ter~-~t~ves'2 th~·s." ·:· ·_· .'·" .--1 
Altematives'2~ 3A,. ~d $B flu·sh.contiiininarits beio~-tb~ ~at.er.lable as,descrl~ed above· ·: .·. · _ ·' 

· .. ·· .. for~~s:te·.' Alternative .·4 steam strips,~ c-onta~~~ts· i~- ~611 ·wa~er. ~ ·yapor ~~t~a~ti~~. ~5~ ·. I 
...... : utiliz.ed·in Altem~tives 5 'and 6 to.reduce' the vohJine and toxicity of contamim,J.Q.ts in soil. "' ''. :· ':.' .. 

:The toxicity a~d v~lu~e of.con~an,TI~a~ts _i~-~~il ~a~e·r~-d~ced:i~.~te~ati_ve~ 7A,:~,_.SA,_ .. , .· :I 

I , • 

. . . .. and 8B by e~cavat10n a~d on~S1te h1gh temperatUre Jhermal-,treatmen~; low· temperatUre . · · _ 

.. :·:.: ·i~e~ai-.tr~at~en~, sl~rry~phase biolo~c~ treat~e~t and_lan~~~~g;re~p~ctively.:_. :.-··-~ -. _ .. · .:. ·1: 
. .. : ·'Alterria'tive i wo~ld have the .. :h~g~est ~esi~mil· ~~·ric~ntration~··~f cont~,min~~-ts· a'nd. _. ;·· . .-·. ,: 

. · · ·.· l~ngest ti~~ ~~·-implement. Alternati~e · .. 3 would h·av_e a signific~~tiy· lower· ~eve I' o(" ·. · ·,~ J 
. - '' r¢s~dualcontamfriat1ts, but the jmpie~ent,atio~ 'tihte is' equiv~ieiit'.tb· Altetrtati~e~ 2;·.. ., '·' .. 

. ".I 

. · · · . · ; j\j~e-rnatives·4:~a .5; may h~ve. simil~r r~siduafle~eis of ~o~tlliniTia.nts-tllai·a.-r~ io~er iha.n:· < -. ·-·: I 
. , : Alternatives 2 ·and 3; :~d-sirhilar jniplement~ti~n 'iim~s ~~at ~e s~pri~r- than-Alternatives ·. ·· · .. 
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_ . -z.and 3. Alternatives 6 arid s.have lower residual.concerttrations of contartrinan.t.s'than .. - · .. · · ·I 
·. : Atte~nativ~s -2 through. 5, .a~d a similar implement~ti~n tim~ to: Aitematives 4 and .5: '. -' . 

·', . · Aiie~nati'\ies -7,has thtiowes't t~sidual cbncC:mtration-oLc~ntamirta~ts. a~d:sH~rtes.t - . . ., 
.:· impi~~e~t~ti~n ~iwe.~ ..... _ . · · '· . · - · · . . · .. · .. · · · ·. ·.'. · · · ·f ; .1- :~ 

I • ." ' ." I "(r • I -~ ' . ', . ' ,l •, ;..""' . . ''" ,- .• ' • ' ' ,. • \ ·.·. •') , . . \:I,~ . . . ~ . . . - '· .·. 
· 5.5. Sliort:.Tetm Effectiveness . . ·' _ , . . ·_.' ·. . .' ' 

.-The pr~ma!y'·nrlgr~t:io~. path~ay .. a~ay'fto~. 'the' sit~- .i~··gr~tihd~at~r~· -Th~. ilo act,ioii·· _'.-

'al tern~_tive. does nothing t<?-, p~eYent th.e · iorit~~~d- pri~atio~·- <?f co'n~inlln~ts;_fro~ ·the··: , . · . ~-· · · 
. Site.\~1tern~tives.:2 thnis cat-~ffthe .. gro~ndw~ter~migratiort p~thWay;~y'th~ 'i~'tallation: _c:. ·. -·: .· 

. of ac grourtdw~ter pu~p' ~ml tre~t system~ '~a~ti··~fAiten1at!ves:·2. t~ru a .would. be' ~q~~lly' ·'" 
. effective)n contaiJ!iilg .the grotindwaterpathway Within- about Ony·to.n:vo year~> ' ·,: ...... ' .. ·I' .. 
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. , -N e~by residents;-ACS- work~JS .and -·rem,ediation contract. ~r workers-~ouJd be· exposed 'to. . ... 

i , 1:-: _. .· air~_orne parti~~lates. or. v?la.tillze(LVOCs. -~}~·~ing. exc~~ati?P. ~n~ m.atefial -hai1qling · . . , 
· · activities associated with Altematives·3, 6; 7, and 8." This would be .exacerbated during .. . ·. ·.
1
·. . : '-/ .. '. h~t ~e~th~r condi,tiollS m the surirmer: . t6.prey~nt off~Sit~ mignition of VOC~. thr¢mgh .. 

I _ ,> :. '' ,'' th~ air, .excavatlon:'~Ctivi~ies·'may have to be severely r~stricted.during-some.pa~ 9f the' 

. I. 
I , :_. 

, .. 1-
: ·' 

I-

. ··I·~: . ' 

' ' 

··1 .. : .. 
-·' . . ' 

I. 
I 1·-' 

. year:· Small 'qu~titi~s.of ~ontarrnnated ~at~~als could be spilled over the surface of the··. ·. · 

Site.-durlng transfer t~ the soil stagi~g arei·:. Expos~res Would occur ov~r a. much shqrter . 
• • \ - ' • ' • • ' ' ' ' • -~"' ' ' • "' I 

period· for.' Altermitives 3 and 6, which' invQlve the ·~xcavatiqn of buried .waste only. · 
Alterna.tiv~ 4 (ste~ :stripping) and Alternative' 5:(vapo~·-eXtract~on)'~~re conducted jn.:. .· 

' shu sq- that.voi~tilization is. controlled.· ' ' t'' ' ' • 

·'. ,· 

5.6: lmplemeilta bility 
• r ' ., • . ' ' ' • ' ' ' ' ' ~' '/ • • ··• ' : . . • . '. •· ·• ' 

Alternativ~s J. and 2, whicl:I involve ·n.o. action .or c·ontainment, would be the easiest, to· 
·. i~piemerit" AJtematives.-3,, 5~ 6,'7~·.~d s' in~oive'p.rov~ri· techbol~gies which' have been ,. -' 

seleCted-in ~uinerous. CERCLA·RODs~· 'Applicatio~ of low temper:ature'-thermal.·.:' · 
treatmeri{(Alterriati~es: 3}J, 6Ii; -and 7B),:. ··h~ve b.ee~~ shown to be··effe.dive for a wide.: 

. r~nge __ ~f· contarillnant matric~s.: Bi~logical,,'treatment (Alternative. S) ~~ ye.t to ·he ' . , - . 

qemonstr.ated ori a.co*aminint. matrix· or sc~e analogous to the ACS ·site. Extertsive· ::t .. : . treatabilitY sttidi~s ·.~ould be' :requited; t~ eyalu~te' potenti'ai 'piologic.al_ tre~tin.ertt 
'·lh,ethariisms. 'steam str:ippirtg (Alternative_ 4) has:y~t to be demon8trated .9n full; scale_ 

. soil.~d:~aste cle~ups.- There is-.o~e kilo~:-vendor a~ the_ present tim~ for·~n~siru steam 

. '·. 

I · ... stripp' ing.· · · · · '· · · · · · · ·· · · · .. , 
·" • ;'- • J '• ' 

'' ;-_ 

5.7 Cost· ''-
•' . 

·.'capital~: ammai' O&M ind riet 'pr~sent worth cos.ts are 'pres~rited in ·Table 4_~·16 and 
. . ' ' •. . . .· . ~. . . ' ' . . . . . . :- . ; . . . ~ '. . . . 
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exceeded· · ; ·.: ·.' ' ,·_,- ·: 

- : ~ 

·Citation '· 

326 "lAC 2-1 'r ; 

. 326 lAC B-1 . ' · 

New· rules .d.eveloped:and appr.o'vedc:for .toxlc~alr :R-ul~s.:as: de_veloped a~d_· 
emlssl on's by ttie Air Polllit I on Control Board· prior . 'J appr~v·~~ 
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·Air, _Emissici~s from ·an:.Site 
Treatment Opera~ions 
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SELECTED; ACTION 

'. 

SPE~~~~~ :porE~ti·~~ ;~~A·P~t~~~B~~3 JR RELEVA~T),ND. APPROPRIATE REQUIREME~T-s·. ;, · ": 
- AMERICAN CHEMICAL SERVICES . > . 

.... · .. GRIFFITH, INDIANA.-'. · ,. . .. .. . 

Regu1 re~ents. -.: _ 
·-.... 

... - National primary arid 'secondary ambien~ air. gual_ity 
standards .for' sulfur dioxide_; particulate matter, 

_;!=arbon' monoxide; v.olatile or'ganic' compou~ds, 
. nitrogen d1·ox1de, a·rsenfc ·and· lead are· 

established .. , .:- · · · · 
. . . . l ~ • . .._ : ·. . ' ' . . . • " .· •. , ' . 

- . 
·Pre·r~gui ~ft·~{ fcir Appi i cabi U t/- ._-;.-- · ·. · ·' ·- '. . , .. 

·_'Air _eni1~-sicins · o~. suif.ur ·d;oxid~. ·p~rticulate 
matter, carbon monoxide,. ozone,·:nitrogen ·dioxide,. 

. and 1 ead; ' . . . . . . . - . . . ' 
:' 

. - ~-

• ' ' • I- I • ·'. ~ ·~ 
.- Regul at1 ens Hst1 rig :standards·· for· e1 ght Hazardous 
. air 'pol.lutan.ts, along'·with'the: monitoring·,

. . .. · .-. test 111g,. report 1 ng, and. recordke'ep1 ng- requ1 r_ements 
for-each:,· · · . . · 

Air' emissions of asbestos,.· benzene, beryllium; 
coke oven··. erili s's ions', i no'rgari i c arsenic·, 'mercury', 

. radi6nucl1des, and-vinyl .chloride.- - . ,· .. .. ' - . -... "' .· 

:._ .... . ·:: ... · ~ .. 
·.-

.. ~-- .. _-. 

. ··-
.. . -.:.. "\ . 

::.._. .·· ... 
,· ... ; 

. · 40 CFR .50.1 ., 50.12 
.. 326 :lAC· 1-3~4 ,_ 
.. _ >,· ·.· 

1-

. .' ( .. 
. ' ~ ... 

· · 326 lAC' Article 2-1 

'· 
·' . 

., 

~ r . 
---; -. 

C~nstruct1 on 'a~d ope rat 1 ng. pe~it requfremim~s for : 
·a source of regulated pollutants. 

'Air ell) is 51 oils of VOCs ·and p~rti culate: matter 
' . ... . . ·-·--·- .·. _, .. · · 40 CFR 264.-Subpart· AA. and. 

_. ~-·. BB . '<, - . :. 

.. 
' 

c'l osure .w1 ttl Post ::Cl osu.re' 
.-Care· . · ... J 

.. _._,' 

-· ·l . -- .. 
>, .-

.. · ·:. _New s~utce w1 th ·vac emi ss 1 ons greater_ than 25 tons _: 3i6! iAC .Art 1 c 1 e -·a 
)er year~ __ ·- · • · · · · . · · · · · · " · · · · 

.BACT- }equfred for•VOC treatment. 
... ': • . r .. , ' ... ' • ._, .•.•• • 

;_ 

. ' 
. .=1 . . • . . . 

Multi.:- layer· cap. for· closure;· m1n1ml!m. 30-year 
groundwater. monitoring. and a- post--closure care 
plan; surface·water_ ·cqntrols· for water contacting· 
-~ctive_' face and for any ,-1 eachat~/ · .r:- · · 

. . Potent I a 1 TBC;-Proposed RCRA Correct 1ve Acti'on. 
rules for closure of ilr) lnteririt.Status fac;111ty ... · 

.·Applicable f~; clo~-u-re-in .place._of"wastes~. :49CFR 264':-·_ . , 
·regulated under R~~A provisions.· ·-:- --. '.,. . 329)A~ 3-:45 and 3_-46: 

. . '·' . . . . .. .. . ·. ~ .. 
':---·-... 

Ma·y be app l-1 Ci!b 1 e ·if . soils . and _:groun_dwa.ter' · -
res 1 dua t contami nat 1 on. fo 11 owl ng-·the ccimp 1 et ion .of 

·.-.remedial action activities .. exceed. established 

.I • .•· 

_4o CFR.~26_(subpa_rt s_ . 
·, 

'. .-, · 'health--based c 1 eariup ·_objectives~- , . - · 
_·,· 

Closure wfth .-No. Post-: . 
Closure Care (~:g. ;: Clean ' 
Clb~~r~)~_ · · ·· _.. · · 

- "~ . J . 

. ,. ( ~ ' 

·' 

·_·.,. 

'/. 
"' . . . ·. . . . ~ ~ . . . . .. · . 

' General performance- standard requ1 re_s. -~i.1m·1 nat1 on· · 'Appl1 cable·. to la.nd7:ba.sed un1 t~ cant~~ n1 ;ig,·haiardous· · 
of need· for.· further~ maintenance ·and control;·· ~aste.:·Applicable to RCRA hazardous-waste (listed· 
el'1mfnat-1on of, post-closure escape of. Hazardous--· or characteristic) placed- at _site ·after ~the··· 

·wasfii';. hazardous -c·onstj tuents·, 1 eai:hate, · effecti,ve .data of'the req!Jirements or:_ placed into~. 
·contaminated· run-of.f, :or.,· haz'a rdou·s· waste another .. unit:- .. ·Nos appUca_ble_.to:material~ ~reated,-
decompositiori prc){tucts. . · · · · stored, or d1sposed _only· ~efore -the-effe~tlVe,date-
... · .. ·.c · · . .·. . · ··.,'_' 'ci.f the -requirements, or :if treated jn-situ, ·-or. 

.con·so 11 dated ·wi thfri ·a r'eas . of contam;:nat 1 on .. 
. Desj gned for- c.l eariup -that ·-will not . require 1 ong~-

,. ) • lr 

. '• ~· : 
:.· .. ·: 

:Disposai or decontarilination of ·~quipnient, 
· · ~t"ructures, and soils. 

-,. Removal or. decon~amfnation of all ,waste resi.du.es; ... 
_contam1nated:'conta1nment · systeni components (e.g.;-_, 
. J i ners; ~·dikes)., ·contami.na ted' .subs_oi l's, and' . 
'structures and :equipmel'\t contaminated :with. waste 
and' leachate, and management o~ them as hazardous 

· ·w_aste. . · · . · '·, _' -· . ·· · 

term management,- .Designed .fqr cleanup to health-
' based ~tandards .· · ·.· · · · · · 

·.May app 1 y -to ~urt;ac~ 1 ~po~ndmerit~ ·and conta i ~e-~: o;
'tank, liners arid :hazardous ~aste:residues; and to 
. c'oritami nat'ed .sci 1 • ·_; nc 1 udi ng_ soil froni dredging or . 
son "disturbed ·. iJl the course_ of dt111 i ng ,-or 
exca-.:at ion, .a ric! r~turned to -1 and.· , · ·.·' : .. 

, .. _., 
·, ·. 

,.-. 

... ., _ .... ..,. ·'.· ·.· 

. ~ ... 

I 

.. _·1 •• : ,;M~e~ ,heallh-:base~ levels: at· un1,t_.,. . ., 

Potential·ra·c~Proposed :RCRA Corrective.Actld-n'- .·'May_be.applicabie if soils'-'and gi',ciundwater 
r·ules .for. closure:'of an···lnterim Status·.fac'iHty.·· ·;' ·residual-contamination following. the-.completron :of. 

·, .- ".. . . . . rem"ed1al· ac'tion activ1ties exceed '.establish-ed : ~- .· 

..·-.. : . 1', 

: . ~ .. 

' ' .·. 

·. ·he.~ltli,:·b~sec:J: cl eanl!P. obje_ct i ves·. : ~.-0: · . 
.. 

·40 CFR 264, 1.'11 . 
13.1C.Art1cle7 
329 lAC 3..:46· 

·,·:. 

·'40-CFR-264.111,. 
4o .'CFR 264. 178 '.· 

: 40 CFR 264. 197 ., ... 
. :40-CFR l64.288(o)(l)"and 

·40 CFR 264.259 :: -·-· 
' '-. ··-
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:.-··' 
.·•. 

• ... ,,· . 
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. Reg! strati on of Ext'r~ct1 on . . Ext ra.ct'1 on wei ls '~~st. be reg! stered .. a'nd ari 
·-wells J :··:.alternative· wahir· supply mu~t be provided to 
- . . - :· ·- .... ·,_ .: - :· · .person_s ·affected by-the-wells .. ~. ·-

H a z a r d o u s W a s· t e . · · · i .· • • 
Gerierat1oi1; Storage 'and· . _ 
Off-S1teD1Sposal ;· --·- -·-·-·-- . · ·-·· - ... 

- -· ~ ·. · . • · -:,Sit~ must obtain a U~S. EPA .Identification· number 
.. ' 

' .. · . ~ 
• < I • 

I < 

. ' 

· · .' • Ta-nk .storage of· hazardous wast'e '·m~st meet des! gn · 
· ., ... and storage , requ1 remen.ts 1 n-' 40 CFR: 264' 11 s.ted ' 

. --. beiow, excluding closure' requirements.-: '.. _.. . . . , 
-: "'.· . - ,. ' 

-; 

- -, E~tr~ct1~n wel,-(s) qualifY. ·a's :a "Significant ,Water .. 'ic:..l3.,.z~6.i 
Wfth~raWal·FaC:tl_fty" · · · ·· _ .... · .. 
- -: ' . ' ·: . . ' ' .. 

·,. , .. •. 
·) ' .. 

.·· .. 
• l. . ;; 

·_Generation of RCRA hazardous· ~astes (11 sted · o~ . 40 CFR 262 .i2 
· .. chimacter1stlc) In exce'ss of ·_1000 kflogr:ams··pi!!~: - 329JAC· 3_-7 . .;_3 · 

:month: wh1 ch 'are. 'stored. on-s1 te for 1 ess tnan· 90.: 
. ' d~ys :·prior to.- of(-site _,d1 sposal .. Small·· quantity .. 

. ·· generators are· ncit subj!!ct to ·the. 90-day 11m1 t · ( 40 __ :_ 
CFR 2_62.34(c), _(d)-and (e)). · · ' · · · 

'1·. 

-. · .. 

40 CFR 2S2.3A 
-~ · 329' iAC 3_.;9~5 

-· ,·. -' 
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··J-r··.,. 
Cent~ I ners of:. h-azardous waste . must. meet -storage· . • .. 

.. reqi.J1 rements~ 1 n ~0. CF.R~ 264 11 sted be low,: exchidl ng ".· 
·-secondary. containment arid.clos.ure =requirements. _ 

Acc~~u~-~t;-6·ri ~f ha~af~~us -~a~·te- c~ri- n~t exce~d :?0.-' 

-•.' 
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"· ·--· 
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40 CFR. 262:34 
329 · IAC. 3-:9~5 

:·· ._. 

.40 CFR 262:34 
329-:-IAC- 3-9-'"5 
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·. 

day~.-.·· ·- · • .. ·· .. _~,_ 
• 1· -. • • • • •.' : .. :. '.' c .""' . . • ' ' ·, '; - ' 

.. , A· ·unHorrri ·Hazardous ··waste· Manifest must- be· 
·-:comp-leted for' all off"sfte. hazardous·- waste .• 
. ~hipments.; : .: .. _. •. · · · · · · 
I • '• .._·-, • 
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_,PCB Gene rat 1 on', Storage 
and Of~-S1te. Disposal • :::· .. ~-

'.· 

-:Refer-to 4q CFR.761 Subparts c a!ld K.and 761:6o_, 
'·. ' .. - . . 

,~ene~a-t1 on, storage. and_ off;:sl te. dl spes a 1 of· PCB. . -... 40 ;CFR ''76f _·Subparts ·C anc! 
soils and ·debr-1 S g~e~ter thaf'! SOppm. ·. - ·_.: .K, ~~and 76-1.60 . · · - · · 

. . . ' - - "•- . ~. - : . . - - . ' ·. ' .~ .• . . . . . . ~ '\ . .. . ' . . 

· Ha z a ~-d·o ~ ~ · ~~~ s-1:-~ · Tank· · .The. tank nia terla 1 of construct I on· ·mu·st. tie · · S tor~ge. _-of --RCRA. haz~_rdous w~ste. (Hs·t~d .or . · .·_: 4Ci' CFR '264 S\ibpart -J 
S~o_rag~- ·-- . com-pat1bfe~'with the hazardous wastes-being stored'' ··characteris'tic)'c·n_ot- meeti-ng small· quaht1t{ 329 IAC.3:-49: -
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:)!!JL. ;:.·. __ ~ :. •.· ··_-generator c·riterh ~-held .. for·a:temporary·.pe.rlod _ · -· · ·: ·.· 
-·-~gi-eater. thail·-90 :days·~ ·before·-tr~atment·, d1sp0saf, ·. ;?'_·"" :r· - · 

_ ·. ' I~comp~tibie. wastes ;sho~ld. not be ~!xed ·in-:the 
same tank:>, . · · · 

. - ... .. 
; .. :..... ~ .. . . { ~ 

·_· ·- ·Flarmi~bl·e· Or -·reac-tive was_tes ·sho.uld be:·· buffe~ed 
-_. :· -from. alf-potenfial. <ignition .sources and .comply 

· with National Hre·-Protect1on .Assodraticin ·buffer;· 
z~~e requirements -. . . . . . ' . . ' . ·. '· 

·or. stor_age 'elsewhere· ·(40 .CFR. 264:·10)', -_-In a _: 
_·_.:_'container .(I.e.; any portable: dev_ice:·~1n -which- a-: 
... mater! a 1 is .'stored, 'tran'sported ... di'sposed ;of; or'. 
. handledi.-._-A generator who·accumulates·or stores::· 
~hazardous; was.te ·ori:site for 90 days' or _less. In;; .. · 
· comp11 ance· with :40 CFR 262:34(a)(l-'4) 'fs. not . -
subject 'to full RCRA. storage' requ1 rements: ~. . 

,.. •' • "> ·.·- I .• 
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,_ ; ;.· ~ - ' · T~~: tank. system ~ust ·have -suffi6ient · structural · 
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t-reating: h~uardous· waste. - The foundation,' 
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pressur.e .'controls must- be adequately designed,''and ..... 

_.the tank' system' has ·sufff ci'ent .·s'trudur.'a.l 
·_.strength~ compatlbiliJy' with the waste to b'e. 
stored or· tr.eated,:-'and.'corrosi.on protection to· 
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'-Iii order' to_ prev~n-t the 'release' rif h~zardous waste 
· ·; nto ·the- eriv.l r·onmeiit,- secondary contaInment that 
- Is deslgnecj,'lrstalled and operated' t_o prev_ent any 
-in I g'ratfon' .of- waste ',out· ·of the sysfein- to the 

- su'rroundfng env1 ronment at' any t1 me~ dur1 n'g the use 
- of ttie ,tank systelrr must. be' P.rov1 ded. _ 

. =- ·- ·- ·-. : ·:· .. (. . - -. 

' - _ ....... _ -. 
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voc_ eni1 ss'fon .. control- a_n~ 'm6nltori ng for- s_torage or'-:-·: 
: treatmen_t. proce~s. __ vents· or ~qui !lment 1 eaks. ' 

~ "! ·•' 

·Storage _of 'hazardous wa~tes. in. ta'nks or. oper~t 1 ~n 
.. oLtreatment: proc.esses· which ·veri+ to_'. the· 

- \-

The _tank' s}'stein; must.- be_ provi-ded with -a i ~·ak 
detect I on system-designed and operated ·to detect 
the presence, of" a_ ~hazard9us ~aste release or the··. -
failure of ·either>the-<primary or -~~condary _ · 
ccintai nnient:·structure ~within ~a '24 hour •pe-ri od.·: -.. -. ~ . ·.·.. ' ··_ ·: ·-.. . ---~ -.· ....... ·... - _· _. - . : · .. ' 

._·,: .)pp~o'pri at'e coritro·1 s' and- pi.actice's- mus't' be' 
, · provi qed to prevent, spills and overflows from the ,· -

'· - · tank ·system: . _· · -· - · · · · · 
!- -·.-·_ .. -· 
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, . Oail y _'inspections_ cif tank sy:;tem __ coinpoiierits- must 
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-~~At closu-re:- the:ow~~r ·or. operator.must:_remove·~r ··: 
.. decontaml nate ·a 11. waste . res i_dues,: contaminated . 

' -containment 'system' ~ompon~nts. :_ contaml nated soi_l s. ' ' 
' ·and- strucfun!s.' and: equipment contaminated with 
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. St~rage of banned waste must be in 'accordance· with 
' 40 CFR· 261L When .such--_storage occurs' beyond on·e . 

y'ea r. the, .own'er /operator bears tlie .burden :of' 
. proving- ttiat . such ·storage is sol'ely: for the-
_-p-urpose :of. _a·ccumulating:."suf(iclent·-quantitie_s to 
.al.low Jor: pl:oper ·recovery,: treatment·, ·and. 

· :disposaL:-- · · · · -
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_ Regui rements :.._.'' Prereq~i~ites for Appl'lcabi'llt•t_ ··cuation. -.· 

-.. · Hazard6us Waste-__ Contafner· Ccintaine'~s~of RCRA.hazardo~s w~st~ must be: . 
, ''·c. 

Stcir_ag~ -of R.CRA. 't1az'ardous··:w~st~ .(Hst.ed or.,: '40 CFR ,264 · · ·, 
characteris-tic) .. not meetjng s'niall.··qu·antHy .·· -.. Subp~rt l 
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I 
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I •• 

i 

I· 

-· 

.Storage , , - · · 
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· ge_n-erator ·criteria 'held ·fen~:- a tempo_rary' period- 329>IAC 3-48 .. ·,-

·, greater 'than 90 days :bef_ore .:treatment,_ di sp'osal;: .. 
.. · ·- . . . . . - ~ . · .. 
, .. _,Ccimpatible.-with hazardous ·waste· to be· stored; 

·."or storage'elsewhe~e· (4ir CF.R 264.1_0),• fn a, .•. 
: _ container ( Le.; :any •portabie . d~vi ce h1: which· .a· .-

_.:materia 1 1S ·stored, _transported, disposed of, .. or . 
hand! ed)· .. A: gen!!rat_or who accuinulcites·· or. stores~_· 
hazardous· waste on-site ·for· 90 days or :1 ess In , 

. ·--· 
... · .. 

. '-. ·.and --. - ;; :. 

·:- · Closed during storage .(except-to add -6~ r~move' · 
· · was~e): · .. 

- r 

Inspect ·cant a i ner· _storage 'a~eas ·. we~k·l y .:·for· 
detedor:ation,·· 

'·compliance .with 40. CF~ _262.34(a)(1~4l'.is ,not··< 
:subject· ):o full RCRA storage ~equi rements .. Sma 11 . 
Quantity generators are 'not subj~c.t' to the' 90-day· 
limit· (40 CFR ?62.34 (c), '(d),.ancUcn.~ · · 

.---. . -- -: .. ',. '• . -.. , .• ; 

Pl~_ce .coiitain~rs on a slopedi crack~Jree base-, 'and· __ -, · 
< ·_ protect . from -conta'ct- ·-with_·. accumulated. liquid· ... 
. ·_Prciv .. ide contairimenf;.sysfeni _wfth a capacity of' 10 
.percerit'9f-:t~-e volume .o( coritairiers of ·free. 
liquids· .• Remove sp-illed or .leaked waste -in_'a. 

· ·t'im.ely -manner:· to '·prevent ·averfl ow of .. ·the·. 
· ·_ cant a i ninent __ system> . Cant a i nment ~ mu~t be ab 1 e t_o · · 

, •. ·cant~ in : 1 eaks, _ spi ·11 s ,_- and ·at. her .. liquids in the 
··· -.- i:gntainmentsy_stem: · .. c· ~-- .. • . ·,. 

-· :. '. ~- :· . : . 
• • I '• 

·- ... Keep.containers ··of' ignitable ·or· reactive -wa~te at 
· .. :least 50-ft-from the~ f~cJlity's p_roperty line·.~.· · _·-. ·. 
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. ..... '· - • - ; • - • ,1· ' 

·Keep incompatible materials' separate .. · Sepa.rate · 
incompatible niater.ials 'st9red near eac_h other by a. 

. . -dike or other_ ~arri er. . " . . . 
. ·-· 

Run..:on .or' rainwater- in 'the-containment' may ·be.' . _ 
.·:hazardous;-and handled as-' a hazardous wast~ .. · · ~ · · ·- · · · 

~ -... , ' ': ( : ' ,· • • • ', 0 ' ' • ~- 0 < ' o I ' ~ J _. 
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At" ·cloSu_r-e,. remOve·· all-· hazardous: wa·s"te ·and ... ~-· ... 
residues from>the·-·:contalnme'nfs'yste·m, .and.::··". 
d~con_tami nant cir: remove all containers •. 1 i ners; - . . . ~ 

. . ·._ _ .. · .. ,.· -~ ' 

-- storage- of· bann~d waste mu.st: be··i ri accordance wi'th' , 
• _ .40 CFR' 268: When such"-sto'rage- occurs beyond: one 

--year •.. -the owrier ioperator .. bea'r's. the burden. of 
-.p-roving ·fhat ·such __ s,torage 'is .solely for'the ·· · 
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·' arlow, for -.proper recovery; treatment, and 
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' IJ~ '" . ., "~ ,-;_~ ~ ,· 
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~~qui rements. : , 
.·,: 

·I" •• 

Refer t,o 40 ~FR }6L G5 · ·. Stor~ge of -~CB so_ll a~d debris-gr~ater than SOppm ·: '40-CFR' 76L65 ·. 
. , -in· contai neT's pri'or ·to 'on:-'si te ·treatment or off~ .. · ·. · · · · ~- . : · , :_ 

-: __ -1' 
·. s'ite diSposal.-· : .. ·,.. · · . ·. · · · ~. . · ._.,· 

·'-
• - I.. 

·. Ml.nlmum Tectlru)loc{y Reg~lremen~s; ~: · ·._ ... 
., . 

I ~sta lr .fwo·. 11 ners or. incire, ~a :t:op T_l ner, that-:- . 
p_revents wast_e _ml g'ratl,on 1 nto 'the lrner.; and a 

. bottom ljrier. tha~ pre-vents-. waste migration throu'gh, 
- :,he 11 ner. (b)· _ · · · - . · _ - : •· 

-l~stall-ieachate-' colle~tlo~ ·sy'stenisO:~bove:~ ~rid. 
·:.between the -11 ne'rs. ,·- . ' . 

.._ Const~u·ct' .run~on -:arid·· ~un:-off · controf -~ystems· 

... :capable of. handll ng the. peak 'disch-arge' of. a '25- ' 
year s_to_i:m,..-'. · .. · · ·· · · · :·: : .. : -· · · · · 

1,._: 

Co~trol·,~lna dl~per~ai of partl-cul~tes: 
~ . - . -· . . . . ' . . . . ~ ... . 

• . ~ • • . •. t ' • • 

Ope rat 1 o·n. and: mal n~enance· _·_. -. -· .... 
Close.eac~:cell·~lih- ~final co~er aft~r the la~t. 

. . : '· ' . . '. ~. / •' :.- -. 

RCRA. hazardous. waste·· (1 1 ~~ed ·or ~haractei-1 sti c·) ~. • 
ahd/or. PCB- soil·· and ·debris ~greater· than· so :ppm · 

' ' be i rig. p 1 aced i n 'a riew . 1 imdf Ill. - - ~ ' :- . . ' . 
' . . . 

. -.. ~ . '·. . ' .. 

' ; ~ (. . . - . • 
·' . "/ -. 
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40 CF.R _264.~ Subpart N 
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32~ lAC _3:-'53' ·~ 
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,..·.,' .; 

:. - : 'wast!! has' tieeri received: .. -. .-. . . .:·· ·, l 

r ·.,: • • . 

· Establish and meet TCLPs usfng. BAT subject ti).'land ·_ · 
band requir~men,ts'. · ._: · ' · · 

• :. • • - t ' ~' 

G~o~nd~ater Monl tori ng·- · 

. _-Es_tabl.ish~~-detectlon moni-toring p~ogra~ (?64:98) .. 
Establl sh·a· compll ance- moriltorfn·g· program. (274 .'99).' ·. 
and correct 1 ve act fon ·moni to~! ng program (264 .100) . 

·when .required -by' 40·.· CFR --264. !n. All monftori ng. 
·' · programs must . meet' 'RCRA·. genera-l. grouridwate·r '· 
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·. ;$90 ... 
.. :$150 ',: 

-.$370 ·_ . 
,$2220 .. : : 
--$18' 5. ..': 

I o ••• 

$5?.5 . 

'I 

.. $130·:' 
·,.- .... . $300.' ·' 

. . ' '·. 

- '-

I 
.;• . I 

I 

' - ') .. · .. ., .. ' 't •. • .... • • ·. ' ., .. 

·.···1··· - . -~ . 
~~.... . 
.. ·,. 

:_·.·1·-

.. · .. ·III. 
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, .. ,·. 
,.,.., 

, . ·,. 

,·.' 

. Above-Grou~d SOil Treatme·ni 
. . . ',. '.· 

' . . ·-. . ' , 

-:·i.and'Farin2. · . · · . · ·. , · .. 
-·.Sl4ri)'~ P.ha's~. Bior.e·acJoJ2,3_ -. 
. On~Stte Incmeratwn2,4 · , . 

Off.·Site-Incinenition2: .·. ·· ;_ ., 
·. _·pn-Sit~· Low.teirip .. Thermat2 ·._. : . 

' ... 
'. 

-· -· 
·$90 ·. ·. -, cubic_yard' 
·$150 ' --cubic yard 

·· $250 · "· ·· ton · 
·,,,. '.··· 

$1500 tori·-.: 

. ,. 

· .. ' ' $i25. . ton 
• - NA' . .. · ·. :-: ·NA< .. 

$90 
$150 

-$370';' 
. $2220 .. 
.. · $185 ,: ~ 
. NA. ... 

--
I 

·: ··I 

· .. ·,·Above~grouild Vapoi_Ext2action -. · 
~ (::riti_cal Fluids Extraction ;4 ·. ·· · ·, · · · .. ··$100. .. . ·cubky~,rd :~ .. _,.-" $100 

~ .. r. .. : ' • 

· ·. I\1 .. Iri.;$itu:soilTreatrrierit "·J" 
~/ .. ·' ·I~ · · ·· ., . In~Situ Vapor-Extraction ~ith' --- ·

2 
.. · 

. . · · ' VaP.or P~a~~ C3:rb~tn ~~~orpti<?n _ . · 
• .• ~· t · ~ In-Situ Vttnficattonl: -· , -· ... . 

"i: 

. $67.· 
.>: $375 
'$220 

~ ' ... 

.l•- . • ••·• 

'' \. 

.I .. 

--· 

,·. 

. ' ~ . . . 

toil .. 
,:ton.·· 

\. ,. 

:I. ' ' ~- -_ . :. -. _,.' ; In-Si~u ~ad~o rre.9~ency5 . ::._ · ... ' , CUbic~yard I. 
. - I.\ 

',. 
Q' 

·, ...... __ .:": ';·' 
. ·, ·~ .. ·: ,. { 

',, .... ·-·.·· 

'' ,\~~;s::~~it:Cos,t~?tAwilablei~~i.te·ra.ture':. :· '_.. . · .,, . ' 
1 

.. '· .. 

· , _, . 1: · Soil excaVation costs are not-included in cost ·estimates for- al.iove:gi:ound soil . I . ' . :_ ~reatin~ill· process oplii:ms_. · Unit c~t~, include prim,i~ry.eq 11 ipment an~'· 
. · .. -.- · . mstallahon;'labor, raw·matenalsand ut1hhes. .· · · . · · · · . . 

, - · 2. ' · Unit cost _obtained from literature.. Refer ~o bibliography at end of Section ·_ . 
3.0_ for a 'hst ·of 17ferences used to ~Valuate _process options and deye,lop cost." . . -: 

··.-1 
·. ,·, ,. ' ....... • . ,· .. '. 

: _:;. 

, ·. estimates: .·, · · · ·. : · .. · . ·. · ... · · ·· · ,., ' 
... , · .~--- <3.'·· -·.'.Unit ·cost doC:s .not .. inciUde ... Cbsts .. associated With_·biologic~I·SI~-dge.· ·· .· .. ·· --

.. ;· __ ,··management;-·.;.·,·--' .. :_·~~·--.;.-~··.-· . ..:··' .. -~·- ... ,-~ --· · --· -_-_I -. ·4. : '.Unit COst does J!Ot include cosi.s associated with residuals di'sPo5al:.'. 
~- .' ."ln-s_i~u radici frequency ,u1_1if cost: is based ·_an'-in-situ vitrificiuion unit cost and, 

c · • eng.~eering desi~ c~lculat~ons an? jud~ent. . . .· .... · : . ·.. , .. · .. ·. · .. ,' _ . 

1
,, . ·.. .. . ~: _..- In-sttustealll_stnppmg umt~ost. ~~:esu~ated usmg•_s•m•l!ir ·~-sn_u.t_reatment, 

· . ·, ._. · · ... ;· : , . technologyumt costs and. eng.neenngd~s•gn ·calculallons·and Judgment:-. . .. · 
.. · · · ·. · 7. · ·. Uriit costs converted from :a per ton to per cubic yard basis by multiplying by . 

. '' . . . 1.48,tons per cubic ~rd, an average bulk d~nsity of soil: · .. ; . '• . ; . ' . : . 
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TABLE 3..;6. 
,- .· 

: Fin~ Alternatives for DdaU~ An~ysis · · 
.. Americ~Chemic~ Servk~s .':::-_:._. · --

. 'Griffith, .Indi~a · 

Alt~rnatiye 
;; 

No action 
.T 

_Slurry wall·site; ~d 
· ~~ -_,..ground~at~t ·pulnping arid -... ' .- - . . 

.treatment . :·.· . 

~ ,.-· . ;-
/., 

3 .. Excavation and· 

4. 

- . - :' . . ~' .- . - . -
treatment-of buried · '.· 

. ~~ste; and gr~und·~~ter . 
·. pu'mpingand • --~' ·: · · -

trea't'ment': : .; 
~ . . ,. 

-l..__-. 

.. r· 

In~situ treatment 

of liu;i~ '!Vas_te, . · · .' ·. : . 
... Soils and groun-dwater; and _: 

· ~·gmund~at~r -~um~·ing- · e . 

and.trea.tm~nt · · · 

'I T <. 

s.: In-,situ tieatment. of ': 

_ .... · 

.buried waste and soils;: 
and ·groundwater:p~mp~g · . 
~nd treatmirit ' · · . . 

; ~ . ,-. 
.:·-

-·r.· 

--~-

• J ~--

r· 

. t _,' 

·. Grou~dy.'f!ler (I) 

.,.._ -~----· 

No action -

~lur,.Y-~al! an4 
· : ' .. UV oxidatibn, 

··air-stripping~ or· : '. · ·· 

biologica}· treatment. 

UV oxid~tion, 
·· a_ir ~tripp4ig~: or ··. ·. , 

biol~gi~ treatrrient - · • 

·.• 

.- , ~t-~m· ~trippfug -~f· 5 

· . uV o)\idation, .air--

strippiflg; or 

· biologic~ tl-~tment .. . ~- . 
. ~ ·, 

-,:· 

... .. · 
,< UV .oxidation,. 

·'. 

; ·' 

air str_ipping, or~ '. 
bicilogiciil treatme~t. 
, •.' "I .... •·. 

;,·· 

'.· 

. ' 

--· 
·: Buried 

Waste··(2)· 

No action 

'.' 

·_t' 

Natur;u flushing. 

,·on""site. 

_'incineration .or· · < 

low temp thermal· 
·' 

' ~team strippin_g 
< . 

.v a (>Or 'c_xtraction. 

-- ..... 
:-..,.· 

. . ' 
Soils/Sediments with· . 

. vocs ~.svo¢.s (J)· 

!·' 

··--

_Natural flushing: 

' ' 

_._., 

-·- -
:-.-

Soils/Sediments ·with 

VOCs, SVOCs 8.' PCBs (4~ 

..: 
No action 

Natural· tiushilig, · ~ . . . 
. cover.,· 

·· .. ' 

Natural flu~hing; - .· 

cover 
·'. 

. '· . 

- ::.· 

. -\,. 

-·.' .• 

_.,. ·-

_..Stea~··sirlppiJig 
.'-. 

_,.._· 

. .. 
:Soils/Sediments with 

:voc~·. ~vocs: PCBs 
. and.Metals-(5) ; 

No!'ction. 
·. _-.,_ 

• Naturlil flushing, - . . ·-. 
.. cover : -:-. . e ·' ' 

:Natural flushipg. c 

c;over . 

',-

. ·' 

, . · Stc:anr stripping 
--~i~ in..:situ fliation ' with in"'situ Trution 

·· 'ofPCBs ·· . .. < . of PCBs ~d in~als " . . . . . . . - -·. 

·_, - ..:-~ 

;~ ' r' 

I • ~. 

· ._ Vapor extracti.on with' 
_,. ~-:-~itu _fuati~n-Qf)CB~. • · 

. ·:. j·· ... 

-'.~. 

·,-· . 

'. 
~ .! -

-_ . ' 
- ' . 

, __ . 
.. .. 

'!' 

-~~ ' . 

vapor e~traction with-" 
iit:-situ fua.tion' of PCBs . ·· .. 
arid metals_ 

.. _ .. 
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. . .. . . . '. ·' . . .-- - ' . , ~ : .. -_ .· _, __ .... ~'--.·- .... ·--' .. ."TABLE 3-6 . ~, . - ,_. :, . ---. - '.-· ··._ 
·,_· :... .. 

_Final.Alter~ati~es (or Detail~ Arialysis · 

Ainerican.-Chemii:iU Servi~es; 
Griffith; Indianll . ~ ·. . . ~ . . . 

.·, 
. Alteri18ti~t \ ·' Gr~undwa~e~ (i) . 

, .. 

., 

. :· ·.' 6; 
. _,._[ ·.: ·. ·· .. -

~:Y oxid~tion, ·~' ~xcavation ail~ 

treatment of buried : . . · · -~-air stfipp·ing; or : - - -
:· waste; in-situ ·.,, . ·: 

· · ,·treatlhent ~f 5oils; ~d · ·. 
.g'rou~d~ater ~umping 

-~ a.nd tr~~e~t:. · . · . 
. . . -, . ~- ~ .. : 

. . 

•. 

;7: · Exeavatior·~d ·.·. 
. ;: treatme~t of buried' . 

wast~ and 5ou;; and 

gro~~~.wate:r p~rilpiii.g ·· · . 
-- and treatment -- - : · ., 
. :· .,-_. 

8 . Eit~vation ~d 
;, I - ~ . > I t 

. t!eatment of. buried- . · 
. wasie and &o,ils;. and 

. · gr6u~~w·a·ter. pumping 
·. and tr.efttrilC:rlt·\ _ .. - . ~-: ·-

_:,• 

'. 

biological treat.ment 

.r . .' 

'( .,_ 

·, 

. -·-. 

· · UV.oxidatlon, 
-.:; __ .-

. . air. stripping; ,o_r. 

bioi~giciU ·treat merit : 
. .· >·. -.-· .. -. 

-: . ~ ..... 

·_, . 
' ~-· 

.-... 
·u v oxidation ... '· ... . _.,. 

air st-ripping, :?r. 
· b!ological_ treatment 

.. -. \ 

~- - . 
;., . 

Notes:· ·.'' · , ·;. 

·-
L- .. 

'· 

. ·-'Buried - -
Waste (2) · .· 

-. '." . 

on..:site 

· incineration o~ · 

·. io\Y. ieinp th'ermRI 

.on-site. 

iitcineration or. · . 

iow iemp thermal 

Biological 

·treatment.

(Lafldfarmi,J1g or 

slurry"'phnse 
·· bioreactor)- · 

·-··. 

. ~ · .. 

. (1)- In6tudes ali ar~s of the ~ite.. .· .. , • 

. (2)_ ·lncl~des_On- anH;>f(~Site:Contalnment Are-lis and Still Bottoms · 

' . - - Pondrrrciitment Lagoon Areas. ·; -

· (3) . Includ~s On~ and Off-Site Conuiinnien(Arel!~; Still. Botto ins 
· P~ndrrr~tmept• Lag~n ke85-~(I·Kapica/Pazmey ~ea. · . 

- ·.·· 

·:. 

-':'··· 

.. 
...r .. · ... (4r . lncludes.limited. soil v~luines and areas .withln all of the . 

locati~ns desc~ibed. in N6te. 2 abov~;· ·.' : ·. :: . 

(5), · lricltid~s -KapicaiP~mey keiioruy, 

. -. 
' 1 V25 1.3G-FS/MSR Table 3-6 

.·._,_ ·-· ·--- ·- - ._ ...... _ ......... , -
~oUs/Sedi~ent~ with:·~ 

· . VOCs & SVO~s (3) . 

':-.. 

._.. 

:. . 
Vapor 

· .. --. 

', 

· bn-:site . . . . . 

.'. incineratio~ ~r 
.. •1o'~ .temp thermill 

'·,' ,. 

r'." 

Biol.cigical · 

treatment _ . 

, (Landfarming or .. , :. 
· slurry.!plinse '· _: c.-1 

· bloreactor) . _- "'• 

-· ... 

.·. 

- .-. : J 

,.·. 

·'· 
' , . 

~-- - . 

. '. 

-~' I 

. Soii~/Sedi~entS -~ith 
.. · VOCs, · SVOCs 8!. PCBs' (4) 

- . -· - .:. . . ·' .' . ' .. 

,· 
·;·· . 

·. Y~p<>r:extr~ction'witJ!.· 
fuation of PCBs :· "'.•-

'- ·.· 
- .. · .-

·- ·.::.• 
.·; 

,._ (,' 

o~::.si~e· 
incineratior{or 

· l_o~ terijp thermal_· 
-·. ,· 

Biological. ' · · 
'treatment . ·.-, · 

(~d(;r~~g-or '. _'· 

· slurry_-phas~ · ;_ . ::. 
· · bioreactor) . 

· .... 

. ...... 

.. -.' 

, -, 

·-;_ 

' . 
. r • 

Soils/SCdim.cnts with'· . 

.vocs; svocs, :rCss 
. and MCtals. (Sf , .·.' 

· ., yapor extrlicti~n with 

. in.,-~it~ f1Xati~n ofPCBs 

~d ~et8ls . . .. 
. - • 'r •. ~-" 

·r . 

.,__ . 
'.-

. I 
.' t ...... 

·-on~site incinerilti~n or 

-lo~ temp thermal-··- · 

. with fustian of metals : 

.·. . -.... . ' 
· ..... .·._.· 

i•. 

.···,r· '• 

. Biolo.gii:a.l;. · 

. · ·treatmeiifwith · 

, flx~tion of m~als 
. (~ndfa;mi~g or 
-~l~·r;:y:..phlisebioreactor) 

. ;'' 
- .,· .. -"., 

: ·-

··. 

·:,:·-
. _.-,. 

· .. · .. 
-,-

.· .. ·:. 
•.··· 

. .... ·. 

--:,·, ... 
·- .. 

. ' ,. 
_ .... 

~ .. -

-,,· 

.. _ .... J 

.. : -..... : 

·-
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NOTES 
1. BASE MAP DEVELOPED FROM HIGHLAND & 

ST. JOHN, INDIANA 7.5 MINUTE USGS 
TOPOGRAPHIC QUADRANGLE MAPS DATED 
1960 AND 1962, RESPECTIVELY, 
PH Of ORE VISED 198 0. 
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LEGEND 
GEOPHYSICS INVESTIGATION AREA 

~SB-01 SOIL BOFING LOCATION & NUMBER 

~AP-01 AUGER PROBE LOCATION & NUMBER 

$-TP-1 TEST PIT LOCATION & NUMBER 

SOIL AREA LOCATION & NUMBER 

NOTES 
I. INmAI. BASI! loW' WAS DI!VnOPI!O 1'0" CAUP DRI!SSER & 

MOCU INC ON NOVDIRJII I, 1-. ~ HAS BUN I.POATED 
I'ROW AN Al!fi!AL PHOTOOIW'tf OP THI! SITI! 1'\.0WN ON 
NOYI!IISI!R 3. 1- IY GfONI!X OICAGO AUUL SUIYI!Y, INC. 
THI! BASI! WA,. WAS UPDATI!D IASI!D ON THI! AI!RIAL 
PHOT'OGfW'H BY GI!ONEX. 

2. 'mmC'A DAl\N II USOS DATUI&. CONTOUR INTI!RYAL IS (1). 
ONI!POOT. . 

" 
3. SOK.IOIIIN08 !1101 TO Sl11 /IKJ AUOUI PNJISI!S AP·I TO AP-4t 

I'OR PMASI! I W!J!I! DIIU.I!D I'( I!XPUlRATIOH TI!04NOLOOY 
INC. (mllHlUI ntl SLftJMSION OP WNIZ'rN IN AUGUST NID 

~·---
4. SOIL IIOAING8 S8ZI TO S87! NID AUODI PftO!I!S AP4 TO~; 

&I FOR PHASE I WIJII! DAIJ.ED l't DPU:IRAliON ~ 
INC. (Uti UNDEJI Tl1l! SUPI!IMSION OP WARZYN IN WAY N«D 
.AN! I-. 

S. LOCATIONS 1'01'1 SOIL 80fiHOS WITH SAY'lJNO N1D 1U1' PfTS 
WI!RI! I'II!LD LOCATI!D BY I!WI I!NOINI!I!fiiNO ASSOC. 
~-

.. LOCATIONS Cl AUG1!R PftOIII!S Nf2 N'PACilCIMATE. 

7. SOL IOIIHI MAaR~ Sill /IKJ SSM DO HOI' I!XIST. 
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SCALE IN FEET 

FIGURE 1-3 
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LEGEND 
GEOPHYSICS INVESTIGATION AREA 

SOIL. BOAI NG LOCATION & NUMBER 

AUGER PROBE LOCATION & NUMBER 

$TP-1 TEST PIT LOCATION & NUMBER 

SOIL- AREA LOCATION .& NUMBER 

NOTES 
I. INmAL BASI! ..W, WAS DI!VI!LOP'~D ~R CAMP' DAI!SSEA & I.IQCH IHC ON H>-"i8tll!lt I. I.S. MAP' HAS BEEN IJPOATED I'ROU AN AERIAL I'HOTO<JRAI'tf 01' THI! SITI! l'lOWN ON NOV!Mifll a. 1• Ill' GE:ONEX O«:AGG AERIAl SUNE'f, INC. THI! BASI! UAP' WAS UI"OATED IIASI!D ON THI! AI!AIAL l'tiOTOGfWH Ill' GE:OHEX. 

Z. 'mmCAI. DAnJW IS USGS DATIJM. CONTOUR IHTERYALIS (tt ONII'OOT. 

3. SOIL 10AM11 Slim TO SBti/IIC NJGUII'ftCI!S API-I TO N'-44 I'OR I"HASI! I Mill! 01'1\l.!D BT I!XP\.CRATION T!OINOLOGY 1HC. (I!TIII.NOa l~ SU'UMSIOH Of' WMZYH IN AUGUST Nf/J SIJtTnaR .... ; 

4. SOIL IIOfiiNGS S83l TO S87l NIO AUG!Jt l'ftO!!!S N'-4 TO AP'· 113 FOR I'HASI! I 'ff£1!1 DMUD Ill' l!li:PUJRAT10N nCMQ.OGY INC. (fT1) UHDI!R THI! SUP!1MS10N Of/ WARZYN IN MAY AHO .... , ... 
S. LOCATIONS FOR SOIL IIORINGS wmt SAWliNG AND TtST PITS WI!AI! I'II!LO LO.CAT~O IIY EWf ~NQINEI!AINQ ASSOO. SURYrt'ORS. 

1. I..OCATICIHS Of' AU21t l'fi08ES ~ APPAOlCIUATI!. 

7. SOIL IIOfiNO ~ SBfl NIO Sll3ol 00 HOT EXIST •. 
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SCALE IN FEET 
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SCALE IN FEET 

I 

·.-·LEGEND 

$-IAW01 

GEOPHYSICS INVESTIGATION AREA 

UPPER .IOUIFER MONITORING WELL 
LOCATION & NUMBER 

LOWER .tOUIFER MONITORING wal. 
LOCATION & NUMBER 

LEACHATE HEADWELL LOCATION 
I NUMBER 

PIEZOMETER LOCATION & NUMBER 

STAFF GAUGE LOCATION & NUMBER 

AQl.nFER MATRIX SAMPLE LOCATION 
& NUMBER 

NOTES 
1. INIT\AL BASE MAl' WAS OEWI.QPEO FOR CAMP ORESS!R & 

looiCICEI! !NC. ON NOY£MBEIU. 1!1115.. MAP HAS BEEPIIJPCATED 
FROM 1M AERW. PHOTOGIW'H C1' Sin FlOWN ON~ 
3. 11111 BY GEOND CHICAGO AERW. SUWEY. INC. THE BASI! 
MAP WAS UPCAT!D BASED ON THE AERIAL Pt«JTTGGW'H. 

Z. MONITORING WI!U. M'MI1, frrN'P GAUGES SG1 1<HD SGII HAW 
BEEN DOTROftD_ frr~ GAUGES SG-1R NfO SCWfl Nil! THE 
ClORiiDPOIC)ili REPUC:aiEH1' frrMP GAUGU. 

3. 'Y!R'T1Cil. Sin Oo\TUM IS USGS Oo\tulol aJHT'CUit IHT'ERYM. IS 
(1) OHI! fOOT'. • 

4. loiONTORING WI!U. ATUW-40 WAS DRUm NfO INSTALLED 8'f 
• ATI!C !NGINI!I!JIIINCJ ASSOC. ON SEPTDIBI!JII %1. 1115. THI! 

..)· LOCAT1CN C1' ATJoM.40 IS AI"PRomAATI!. 

s:, MONITORING wnL MWII1 TO MWOB WEAl! DRiu.ED AND 
INSTALLED BY I!XPUlRAllON TEaiNC10GY INC (ET1l LNlER THI! 
st.P!IMSION C1' WMZYN DURINCJ TM! PHASI! I INYES'ni1ATION 
IN.U..Y1-. 

I. MONITORING well MW07 TO MW11 WEAl! DRIUED AND 
INSTALLED BY I!XPlORAllON ~INC (ET1l UNCER. THE 
SUP!JMSION C1' WARZYN OUIINCllliE PHAS1! I INWSTlGATION 
IN MMCH THAOUGH JUNI! 1an 

7.' LOCAnONS OP' MONITOAINQ WI!U.S, PIEZOMirrERS, AND 
• SURFACI! WATEJII srl#fl GAUGES WERE FIB.D L.OCATm BY EW1 

ENGIH!£!INQ ASSOC. SURVEYORS. 

I. sr""' GAUGD Nil! CONSTRUCTED OP IRON POI.a NfO WERE 
INSTALLED BYWMZYN.. . 

i. MONITORING WELL MW·01 WAS OI!STROYI!D BY ROAD 
CONSTRUCTION DURING SPIIINQ 1!RI. . 

FIGURE 1-5 
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SCALE IN FEET 
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,$. SD01 

NOTES 

GEOPHYSICS INVESTIGATION AREA 

SEDIMENT SAMPLE LOCATION & 
NUMBER 

SUFI=ACE WATER SAMPLE LOCATION 
& NUMBER 

1. INmAL BASI! ~ WAS DI!VELOPI!D POR CAMP DRI!SSI!R & 
MCICEI! INC ON NOVEMBER I, 111115. IAN' HAS BEEN IA'OI\Tm 
FROM AN AERIAL PHOTOGRAPH Of' THE SITI! Pl.OWN ON 
NOVOIBER :S. 1- 8Y OEOHI!X CMCAGO AB1AL SURYI!Y, INC. 
THI! I!IASI! MAP WAS UPDATED !lASlO ON THE AI!RIAL 
PHOTOOIW'H BY OEOHEX. 

2... YaiTICAL DAl\JM IS USGS DATUM. CONTOUR INT!RVAI. IS (1) 
ONifOOT. 

S.! SURf'ACI! WATI!Jll N10 SECIMI!NT SAMPlU W!RI! COl1.ECTED BY 
· ~ WARZYN. PHASI! I ~S SDOI THROUGH SDOI NIO SWill, 
.: ~ S'MI5, ~A NIO SWill WI!RI! ~CTm If »..Y 1-. 
. i PHASI! II SEDIMENT SAMPLES SOlO THROUOH S014 W!M 
• CClli.!CTI!D ON MAY Zl, 1880. PHASI! I SNM'I.I!S SOlS AHO SOli 
' MAl! CCllL!CTI!D ON »..Y :S. 111110 NIO ~FOR YOCS 

ON.Y ON »..Y 2S, 1880. 

4. LOCAT!OHS 01' SUN'ACI! WATER NIO SlCIMI!Hr' SAMPlES W!M 
FIELD LOCATm OY I!WII!NOINI!ERIHG ~ SU1WY0RS. 

FIGURE1-6 
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EAST 
ELEVATION 
660 

650 

640 MW11 

------------------.,........., .. -,~,-,_,------ .... __________ _ 

630 
I· 

620 

610 -
600 

590 

580 

MW8 
P-28 ----...... 

.... , 
......................... 

. SG-6 

..... , 
....................... 

"" ................ 
'' .... -------

SAND (UPPER AQUIFER) 

SILTY CLAY (CONFINING LA YEA) 

SAND (LOWER AQUIFER) 

GROUND SURFACE 

MW10 
MW13 

WEST 
ELEVATION 

660 

6so 

640 

630 

620 

610 

6bo 

590 

580 

LEGEND 

2:1 LEAN CLAY 1m GRAVELl.Y SILT \1 
-

~ SILTY CLAY En SILTY SAND 
~ 

0 SANDY LEAN ClAY ~ PE'AT OR ORGANIC SILT OR CLAY 

~ FILL D CLEAN SAND 

~ . CLEAN GRAVEL Q CLAYEY SAND 

~ CLAYEY GRAVEl: B 0 CLAYEY SAND 

~ SILTY GRAvEL EJ GRAVElLY SAND 

0 ~ SANDY GRAVEL ml SANDY SILT 

[IJ] SILT • TOPSOIL 

NOTES 
1. THE STRATUM UNES ARE. BASED ON ltflERPOLATICJN BETWEEN BORINGS 

AND MAY NOT REPRESENT ACTUAL SUBSURFACE CONDmONS . 
-: ·_.. . ·. ·. 

2. CROSS SECTION LOCATIONS ARE SHOWN ON FIGURE 4-2 .. 

3. FOR THE PURPOSE OF ILLUSTRATING SUBSOIL CONDmONS ON THE 
CROSS SECTIONS~ SOME OF THE BORING LOGS HAVE BEEN SIMPUFIED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDmONS AT · 
INDMDUAL BORINGS, REFER TO SOIL BORING LOGS, APPENDIX D OF 
TEXT. 

4. FOR COMPLETE MONITORING WELL INSTALLATION DETAILS REFER TO 
APPENDIX E OF TEXT. 

5. CROSS SECTIONS HAVE BEEN VERTlCALLY EXAGGERATED TWENTY TIMES. 

6. HORIZONTAL DISTANCES ARE MEASURED wiTH RESPECT TO THE CENTER · 
OF E'ACH SOIL BORING LOCATION. 

7. EXISTING GROUND SURFACE WAS TAKEN FROM FIGURE 2-3. 
FURNISHED BY CHICAGO AERIAL SURVEY 
DATED 11 3,1989. 

0 • • 

8. ELEVATIONS ARE .SHOWN IN REFERENCE TO U.S.G.S. DATUM. 

9. QUESTION MAAKS AT THE CONT.tCTS BETWEEN SUBsOIL lYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. MONITORING WELL ATt.IW-4D WAS INSTALLED BY ATEC ASSOCiATES 
ON SEPTEMBER 27, 1985. 

11. THE GROUNDWATER ELEVATIONS SHOWN. ARE BASED oN 'wATER LEVELS ·· · 
OBTAINED BY WARlYN ENGINEERING, INC. ON JULY 18, 1990. WHERE NOT 
MEASURED DIRECTLY, WATER LEVElS HAVE BEEN EXTRAPOLATED FROM 
THE WATER TABLE AND POTENTlOMEmiC SURFACE MAPS CONS'T'RUCTED 
FOR THAT DATE. 

CROSS SECTION SCALE 
10 

0 1..J 
0 200 400 
SCALE ·IN FEET ·· · . 
VERTICAL EXAGGERATION: TwENTY TIMES 

UPPER AQUIFER WATER LEVEL 

LOWER AQUIFER WATER LEVEL 

"r I.D. RISER---o~ 

BACKFILLED WITH 
Fl.JNT SAND--"'* 

GROUND SURFACE 

BACKFIU£0 WITH 
BENTONITE PELL£TS 
AND BENTONITE SLURRY 

"r I.D. RISER 

"r I.D. SLOTTED WELL 
SCREEN 

TYPICAL WELL. 
INSTALLATION DETAIL 

. FIGURE 1-7 
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NOTES .. · .· >;. . .. · 
1. REFE.Fi·to:.FiGl:iRET-7 FOR .LEGEND 

AND ADDITIONAL NOTES. 

CROSS SECTION SCALE 
10 

0 
0 200 .. 400 
SCALE IN FEET 
VERTICAL ExAGGERATION: TWENTY TIMES 

FIGURE 1-8 
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NOTES 
1. REFER TO FIGURET·f FOR LEGEND 

AND ADDITIONAL NOTES; · 

LANDFILL 
REFUSE 

.................... MW-1 
......... ~ 

~~ --------------

CROSS SECTION SCALE 
10 

'0 
0 200 400 
SCALE IN FEET .· .. 
VERTICAL EXAGGERATION: TWENTY TIMES 
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FIGURE 1-10 
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SCALE IN FEET 

UEGEND 
GEOPHYSICS INVESTIGATION AREA 

$-MW01 UPPER IQUIFER MONITORING WELL 
LOCATION & NUMBER 

LOWER NlUIFER MONITORING WELL 
LOCATION & NUMBER 

LEACHATE HEADWELL LOCATION 
& NUMBER 

PIEZOMETER LOCATION & NUMBER 

STAFF GAUGE LOCATION & NUMBER 

$.AM01 

l 

AQUIFER MATRIX SAMPLE LOCATION 
& NUMBER 

GEOLOGIC CROSS-SECTION LOCATION -
NOTES 
1. INmAL BASe UN' WAS D!VnOI'ED FOR CAMP' DRI!SSER I 

MCICil! INC. ON ~ I. 1111115. liN' HAS BEEN IM'DATED 
· I'I'IOM Nf AIJIAL I'HOTOGIW'H C1' SITI! FU7t'IN ON NOYEM8ER 
~ I- IIY GEONI!X OflCAGO AERIAL.~. INC. THI! ~ 
MAP' WAS W"OAT!D BASED ON lMI! ~ PHOTOGIW'H. 

2. , uCHrrOiaNII W!U. IMOI. sTN'I" GAUGES SG1 NllJ SGa HAVI! 
REM DU'niCJ'Im. 'SfN'I" GAUGES 8o-1R NllJ SG-M All! THI! 
CXlMI!SPONilNI fii!III.AC!MENI srN'!" GHJGB. 

~ VI!RTlCAL SITI! 0Al1JW IS USGS DAl1AI. CONTOUR INTa!VAL IS 
(I) ONe I'OOT • 

._ IliON I QidNG WBJ. A~ WAS DRIUSJ NllJ INSTALLED IIY 
ATI!C I!NGINHRINQ ASSOC. ON S!I'T1!UIER %7, 111&. Tlll! 
LOCAT10N ~ ATIM-40 IS .....-oJ!"'ATI!. 

S., MONITORING wn1. MW01 TO MWOI WI!RI! DRILLED AND 
INSTALLED IIY ~l10N '1"'!CNNIO..OV INC (ET1) UNDER nt!! 
SUPeMSION f1' WMZYN oUaN:J n1e PHASI!: IINVI!S'TlGATION 
IN.U.Y1-. 

1L MONITORING wn1. MW07 TO MW1 I WI!RI! DRILLED AND 
INSTALLED IIY DPI.ORAT10N T'EONJI.OOY INC (ET1l UtClER lMI! 
SUPI:IMSION C1' WARZYN DURINQ THE PHASI! IIINYUTlGATION 

I IN MMCH 1l4AOUGH JUNI! I all. ,, 
7;• LCCAnONS M MONITORING wnLS, PII!ZOUETERS. ANO 

SURI'ACI! WATER 'SfN'I" GMJGD WI!Jie FI!LD I..OCATED BT E'M 
ENGIHEENNG ASSOC. SURYE't'ORS. 

1L 'Sf/oR GAUGES Ml! CONS1'RUCTm Of' IRON POLES NfO WI!RI! 
INSTALLED t!l'f WARZ'tN. 

· 9. MONITORING WI!LL MW-GI WAS DESTROYI!D IY ROAD 
CONSTRIJCT10N CURING SPRING III!IQ. . 

FIGURE 1-11 
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NOTEs· 
LEGEND 1. A GROUNDWATER ELEVATION FOR MW-1 WAS NOT 

AV.AJLABLE. THIS WELL WAS DESTROYED PRIOR TO 
WATER LEVEL MEASUREMENT. 

(63 2. 7) 

• 

0 

GROUNDWATER ELEVATION 

UPPE::t AQUIF~::t MONITORING 
WELL LOCATION 

LOWE::t AQUIFc::t MONITORING 
WELL LOCATION 

LEACHATE WELL LOCATION 

2. THE GROUNDWATER ELEVATION AT P-18 WAS NOT 
USED IN MAP CONSTRUCTION. THE ELEVATION AT 
THIS PIEZOMETER WAS APPROXIMATELY 10FT. 
HIGHER THAN ADJACENT GROUNDWATER ELEVATIONS. 

e PIEZOMETE::t LOCATION a sao 1ooo ~ 
• ST.AFr GAUGE LOCATION wwu~--1 north 
-620_... WATER LEVEL CONTOUR LINE SCALE IN FEET FIGURE 1-12 

WATER TABLE CONTOUR MAP Drawn . Checked ::JA vJ . Aoo'd. All""/?.. 
=A~PR~I~L~6~1~9~90~~----------~---~0~.L~.L~·~T~J.M~-~J.~.J~.W.~·-------------------~/~P~!~--~ 
FEASIBIUTY STUDY Revisions Date ( 6 /p(1/ 
AMERICAN CHEMIC.-\L SERVIC~S -1, f 

~~iF?t-lS: 1NCIANA 60251 A26 
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LEGEND NOTES 

• 
0 
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UPPER AQUIFER MONITORING 
WELL LOCATION 

LEACHATE WELL LOCATION 

PIEZOMETE::1 LOCATION 

STAFr GAUGE LOCATION 

GROUNDWATER FLOW PATH 

1. GROUNDWATER FLOW PATHS ARE 
DESCRIBED IN TABLE 4-5. 

~ 
north 

0 500 1000 

Lr~ 
SCALE IN FEET FIGURE 1-13 

WARZYN ...... UPPER AQUIFER GROUNDWATER Drown Checked -:JAW App'd. /1..5;(_ 
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LOWER AQUIFER MONITORING 
WELL LOCATION 
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POTENTIOMETRIC SURFACE CONTOUR LINE 
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0 500 1000 
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SCALE IN FEET 
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FIGURE 1-14 

POTENTIOMETRIC SURFACE, LOWER Drawn Checked :J;A W' App'd. /t7/c'(5.•LJ 
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NOTES 
1. "'INDICATES SAMPLES COLLECTED JAN. 16, 17 

OR 18, 1991. ALL OTHER SAMPLES COLLECTED 
DURING PHASE II OF THE INVESTIGATION ... 
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0 500 1000 
~w,...._-~ 

SCALE IN FEET FIGURE 1-15 

UPPER AQUF ER BETX Qrown .... ...- c:,ec~ed \A W ~oo'd. /'Y,Irc 
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Groundwater 
and 

Surface Water 

RfSPONSE ACT!ON 

No Action 

Institutional 
Measures 

Containment 

RIMEDIAL JECHNOLO<iX 

None 

Deed 
Restriction 

Well Closure 

Monitoring 

Vertical 
Barriers 

Extraction/ 
Collection 

PROCESS OpijQN 

tii~~~~~~~m:: 
-{ ::·:,,:i~?J~~H_=::·:::_::.:l 

Extraction 
W«tlls. 

Pipe and Media 
Drains 

DESCRIPTION 

No Action. 

All deedt for pfOI)erly within potentially contaminated 
are• would Include restriction• on ute ol pfOilerly. 

ctowre ol drfnldng watl!r wells and replacement as 
II8C8ft8IY wfthln the allected area otlntluence. 

Periodic analytlt of groundwater to evaluate remedial 
ellectlwnen. 

Trench It ext:IIY81ed while filled wfth a benton~e water 
tlurry. Trench It backfilled wfth a toll·bentonfte mix. 

Trench II acavated while ftned wfth a cement benlcnlte 
Wll!er '~"'Y· Cement toll and ronna !he waa. 

Prenure lnjeetlon ol grout In a regular owrfapplng 
petlllm ol drilled llolet. 

Driven tteel theetpJnng. 

Vlbralory force used to advance steel beam Into 
ground and Infection ol relatively thin wefi of cement 
or bentonite a beam It withdrawn. 

Controlled InJection of tlurry In P!Otched InJection holes 
to produce horfzortal benfer beneath the conlllmlnanll. 

Prenure ln)ecllon ol grout at depth through closely 
apeced drilled hOles. 

APP!.JCAIJLIIY 

NCP requlret No Action to be carried through to 
detailed analytlt ol altematlves. 

PotenUally viable. 

PotenUally viable. 

PotenUally viable. 

PotenUally viable for all areas of the a~e. 
Not viable for surface water Nnoff. 

PotenUally viable for all areas of the tlte. 
Nolvloble for turface water Nndf. 

Olfflcuft to IIS!Iure conUnully of benler. 
l.Hkage may occur. 

Interlocks may be dlfflcuft to seal. 
leakage may occur. 

Oifflcuft to determine lntegrfly of ~r. 
Leakage may occur. 

Nol applicable for use at a large •~e. 

Not oppllcable for use at a large aile. 

Trenc:het used to ln)ectwater to create a hydraulic barrier Very large volume to pump. or ID dl!eet the oonlllmlnoted groundooater and turlece 
water ID Olrtnlellon wellt or collection areas. 

Wells Installed to InJect water to create a hydraulic barrier or to direct the contamlnall!d groundwater to extraction Very large volume to punip. 
weaa. 

Serfes of wells to extiact conlllmlneted groundwater, for Potentially viable for groundwater, but not treatment or disposal. surface water Nnoff. 

Syttem of perforated pipe laid In trenches and backfilled PotenUally viable. wfth permeable media to colect conlllmlnated groundwater. 

-------
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Groundv'later 
and 

Surface Water 

REspoNSE ACIJON 

Direct 
Treatment 

On site 

Offslte 
Treatment 

!!£MEjML j(CHNOLOGX _ 

Biological 
Treatment 

Chemical 
Treatment 

Physical 
Treatment 

~:PROCK!ol!o.JEE;~SS~Ou:PI:uiO~N: ____ ~DE~sclkiiRIIlPT:uiO~-D.tl. __ _ APPUCAIIUIY 

Dlscha_m' 
to POTW 

Use mk:,_gan"- In an aerobic environment to 
degrad3 orgenlcL 

Uoe mlcroorgant.mtln an anaerobic environment 
to degrode organ let. 

PhytlcaVChemlcal procen to agglomerate 
partlculatetlnto a larger man lor removal. 

Alleratbn ~chemical equRibrlum to roduce IOiubiDty 
~ the c:onelluenl. 

PotenUally viable. Would not treat metals. 

PotenUally vlabla. Would not treat melal1 

PotenUally viable lor eutpended msterlale. 

Potentially viable. Would only treat metal._ 

Chemical Olddallon ~groundwater contemlnanlt uelng Polenlfally viable. Would not treat metals. an oxldlratton agent IUCh at peroxide, hypOChlorite, chlorlne 
gator ozone. 

Photodegradallon ~ conr.mlnanll using IN radiation. 

Reduction~ chlorinated organ let and hexi!Yalent 
chromium. 

Dilute tolullont arelrozen to oeparate Inorganic, organic 
and aqueout pllael. 

Phywre81 removal ~ eutpended IOIIdt !rom a waite stream. 

Contecttng ~ large .olumes ~ air with Willer In a 
packed column or through dllllised aeration to promote 
trantler ~ vee·· to air. 

Potentially viable. 

Potentially viable. 

Not proven lor lypet ol contaminants found. 

Potentially viable lor pretreatment prior to organlct 
removal. 

Potentially viable lor organic conr.mlnants. Would not 
treat metal• or PCBs. 

Slrrin., to air l!rlpplng except steam r. pumped Into rtrlpplng Potenlally viable lor organic contamlnanlt. Would not column to edcl heal In the prornctlon ot translarlng voc·, trael metell or PCB1. 
!rom nquld to air. 

Putage ~contaminated water over column• of actfvated PotenUally vlabla lor organic contaminants and~. carbon where c:ontarnlnanll adsorb onto the carbon eurlaeet. · 

Ute ~high prenure to Ioree clean water through a 
mernboane leaving contaminants behind. 

Con!MIInaled wa1er r. pused through a bed ol resin materlal Potentially viable. Would only treat metals. where exchange~ lont oec:ure ~n the bed and the waler. · 

Contaminated water sprayed Into the air where volatile 
eompoundlaretrantlerred !rom the water. Larga collection 
pondl rec:elwl epray -· 

Proeen dlllleu~ to control. Once airborne, contarnlnanll 
may be earned olfslte. Complete .or.uzatton ~ oome 
c:ontt1tuent1 may not occur. 

Thermal detlruellon ~organic: contaminants usl'lg any Not practical lor natlng groundwater wll!llow leY81 one~ many reactor lypet ru~ to handle aqu110111 wastes. c:ontamlnatlon. 

Oxlda!Ion ~organic: con!MIInants at elevated 
temperature~ and prenuret. 

Contaminated groundwater r. pumped 
anddlldlargedtoPOlW 

Cont&nlnated groundwater r. pumped lor aboYe grot.f!d 
etoraga and trucked to oltlh disposal lac:lllly. 

Energy lnteneMI.Other equally elleetlve tec:hnologles 
are avaflllble. 

Potentially viable. 

Colt r. prohfllftlve beCauSe~ large volumes ol water. 
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RfspoNS£ ACJJON 

In-Situ 
Treatment 

II MEDIAL lECHNOlOG't 

Biological 
Treatment 

Physical 
Treatment 

PROCESS OPIIOit 

Aerobic 

Discharge to 
Wetlands 

wscmPI~ Afi'UCAIIUII 

9yllem d ln)edlon and n!ractlon wellt used to InJect 
water weeded wllh bae1el1a and nutrtenlt to biodegrade 

PolenHally viable for all areas. 
Would not treat metalt. 

contamlnanto In an aerobic envfronmenL 

Symm d Injection alld elllractlon wellt used to InJect PotenHally viable for all areas. 
-ter Heeled with bae1el1a and nutrtenlt to biodegrade Would not treat metalo. 
c:ontamlilarlllln an anaerobiC envfronmenL 

Trenehetl d<Mngredlentd tile backfilled with actlvll!ed Dfllleu~ to determine when beds exhal/l!ed. 
carbon, nme, or !on exchange retlnt, to remoYe Depth of contamlnantt too great. 
contamlnan!l ao groundwater penes through. 

Steam ~ Infected in .. ltu to otrlp VOCo from groundwater Potentially viable lor all areas. 
to alt. v~ lire collected for further treatment Would not treat metals or PCBt. 

Syotem of lnjecl!on wello tiled to lnj«t oxfdlzert ouch u OlfllcuH to conltol.ln·oltu. Unproven technologies. 
ozone, perrnanganata or hydrogen permdde lor degredaUcn 
of~~~ganlcl. 

Treeted water It pumped to the local POTW. PolanUally viable. 

Treated water It reinjected Into the upper aqulfler PolonUally viable. 
via • tette1 of lnfec!lon wells. 

Treated water II dhcharged to a local otream. Potentially viable. 

Treeted water It dloc:harged to ...,nando weot d olte PotenUally viable. 
to ftutll oedlmento and pewnt dewatering. 
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Buried 
Waste 

!!'!MlQ!Al UCHNOlOGl 

·NoAction ~· 

Access 
Restrictions 

Removal 

. . 

Deed Restrictions 

Fence 

Biole?gical 
·Treatment 

Thermal 
Treatment 

Physical 
Treatment 

PRQCUS OP!!ON 

On site 
Incineration 

On site 
Low·Temp 

Off site 
Low Temp 

Vapor 
Extraction 

Dl$CRIPI!otJ 

No Action 

All deedalor property ..nhln potentially contaminated 
areas W!lllld Include .-tct~onr. 

Fe!!C11 would be lnftal1ed lliOUnd aile. 

Wute II eprHd out -larva aree, aerated and 
treated ..nh nutrient. to allow biological degradation. 

Oettructlon of contamlnanla ualng varlout 
high lemperatur9lllllholft. 

Oeftut1lon of contaminants ualng variOUI 
high lempera!Urw llllllhodt. 

Volatllla!lon of contamlnanta ualng varfoutlow 
tem~ !Mihodl..nh high temperaturw 
dettructlon ofoll11-· 

VolaUUzallon of contaminants ualng various low 
temperature melhodl ..nh high temperature 
dettructlon of oll11-. 

RemOval d VOC. by appl!eatlon of vacuum• on 
eollt, or through lnfec1lon of ah. 

Appl!ca!lon of~ In a beth~ to extract 
contaminants for eeparallon and further treatment. 

Immobilization of contamlnanta using aulllde, nme, 
fly ah and n~ oCher materials. 
Would no! apply to burled drumt. 

Applleallon of wam and aurfactants In a blltch proc:en 
to extract contaminants for wparallon and further 
trement 

Oxidizer ruch a ozone, hydrogen peroxide, or 
permanganale II ~uced Into a contactor where 
ft mbtat ..nh eoll and oxidation oceurt. 

Sodium reagent Uled to atrfp chlorine aloma from 
chbrlnar.d hydiOC*bonl. 

OxldeUon of organics In a rweclor under high 
temperalurw and prenure. 

Reduction of chlorinated organk:t and hexavalent 
chromium. 

APf'\IC,Y!UIX 

NCP requl"" no action to be can1ed through to 
detailed analyllt rA altemallvel 

Pobentiallyvlable. 

Potentially viable. 

Potentially viable for all areat. 
Would not treat metal•. 

Poten!fally viable lor all areu. 
Would noltreal metals. 

Poten!fally viable lor an areat. 
Would nol treat metalo. 

Pot~>nllally viable lor an areas. 
Would not treat metalt. Would not apply Jo 
burll!>ddrums. 

Poll>ntfalfy viable for an area . 
Would not treat metals. Would not apply Jo 
burll!>ddrumt. · 

Pollon!fally viable. 

Contaminant levels! Joo high. 

Contaminant levies Joo high. 

Contamination levelt Joo high. Not proven lor types 
rA contaminants found. 

Cost It prohibitive due 1o larva volume. 

Cost It prohibitive due Jo larva volume. 

Cool It prohlbiUve due to large volume. 

Cost It prohibitive due to large volume. Legend 
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R£$PONSE ACJJQN RIMED!AL RCHNO!.OG'l 

Biological 
Treatment 

PROCEss OPDON 

::::rrr~~~~m~;;;.:: 

::-,g~~~iw;,:·: 

Aerobic 

Anaerobic 

\~i~MI.t!~M~/: 

::r:::::.~-~!l<),,n::::::::::: 

Tr~~~nt ,jj·:::::~~;ffiJ~J..:\:jj:_j!• })\J~~~Pc,tl#ry::\\\?' 
:::::::en~~~'~::::::::: 

Vapor 
Extraction 

Vitrification 

. -lnjeCf!on . ·: ·: 
... Grouting · .. 

Physical 
Treatment I I I l.:.::·j::·~~~~ffi6:!,'f 

-_:::::,:::::w~tma··::,:::::.:. 
:{{\f~!11.~~: ::: 

;::::.::~~rct~~~W.::::''::· 

PQCR!PTJON 

Permanent atorege rA contamlneted eolia at an 
appRMid RCRA-permltled. 

Permanent IIDr8ge rA contaminated eolll onslte. 

Soli weded wllh mlcro-ofgenllma end nutrients 10 allow 
blcloglcal degtaddon In aerobic e..WOnm..C. 

Soli weded wllh mlcro-ofganllrnto and nutrients to allow 
biological clt9adatlon In anaaoblc environment 

UW rA plant and anlmalapeclel 10 accumulate 
contaminants In ltlelr tlnllfll. Speclel are harvested 
and dltpOMCI rA. 

Appllcellon via underground lf'4ectlon rA chemicals 
such • omne, hydrogen pei'Old<h!, or pem~~~nganlte 
lor degradation rA organics. 

APP\ICAIILIIY 

Would not meet RCRA regulation• lor land 
disposal. 

Would not meet RCRA regulation• lor land 
disposal. 

Potentially viable lor all areas. 
Would not treat metala. 

Potentially viable lor all areu. 
Would not treat metala. 

Contaminant lewll too high. 

Contaminant lewll too high. 

Appkallonvla undelgmund lf'4ectlon rA reducing ch@mlcala Contaminant Ieveii too high. 
In which lhe Ollldatlorlllate rA the compound Ia red!IC@d. 

Phcllodegredatlon of toll contamlnan1s 'II a .alar energy and Contaminant I""" II too high. 
the applcatlon rA eot.ents. 

Removal rA VOC'a by application rA vecuurnto on eolia, Potentially 'liable lor all areu .. 
or InJection rA Iteam, lhrough a aystem of wella. Would not treat metall. 

Contaminated material II fined Into glassy liable materlala f>o!Bntlally viable. 
b'f heating It In place wllh an electric CUrr@nt 

Stabilization rA contaminated materlal by Injection rA grout Not proven lor typeo ol contamlnanti found . 
Into the ground lhrough well points . 

Application rA eolvent elth@r 'II a turf ace ftoodlng or 
Injection and oollectlon rA mract at welt followed by 
tre~ 

Appllcatlorl rA water either via aurface ftoodlng or 
Injection and oollectlon ol extract at welalotlowed 
by treatment 

lmmobffizatlon of contaminants utlng aulllde, lime, 
fty uh and numeroua other matertall. 

Vaporization rA contaminants using electromagnetic 
WIMI eMrgy 10 heal toll. 

S!eam II Injected ln·tltu 10 atrfp VOC. Iron! burled waste 
to air. Vapors are collected lor further treatment 

Contaminant Ieveii too high. 

Contaminant Jewlt too high. Not proven lor types 
rA contaminants found. 

Contaminant Ieveii too high. Not proven lor type!: 
of contaminants found. 

Contaminant level• too high. 
Would not treat matela. 

Potentially 'liable lor all areu. 
Would not treat metala. 

) 
J 

i 

legend 
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MEOlA RESPQNSI ACTION REMfPIAL TECHNOLO<iY pROCESS OPTION 

Cap 

Containment 

:::::::::::=9:-t:~~MU:::.:=:,:• 

:)§i~~ilii~~@ H I H\~~t,f.~~~~~~en=::: 

::•oust•C<Siitacf:= 
·.:.:.:.;-:-:-·-·:·.·.·==-= 

DESCRIPIION 

CompeCted clay COYeled with 
10!1 IM!I aNa ot ca~tamlnatlon. 

App!!eStlon ot a layer ot aphal! over 
.,. .. ot contamlnal!on. 

lnllal!ldlon ot a concrete tlab over 
area ot contamlnaHon. 

Clay and tynthellc membrane covered 
by eo!! over area ot ca~tamlnation. 

MechM!eally rethape tile con lou,. 

Ettabnsh vegetative cover !o ttabl!lze 
turf ace IOI!t. 

Prewnt exent!Ye dutt condition• by 
ute olwaler tpnryt or chemical agents. 

APPLJCAI!Lift 

Potentially vlab!ot. 

May be necessary In areu ol continuing operatlont. 

May be necessary In BNU of continuing operaUont. 

Potentially via blot. 

Contaminant levels too high. 

Contaminant Ieveii too high. 

ContamlnMI!eYels too high. 

Legend 
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Soils 
and 

Sediments 

REspoNSE AC!JON !!!!MEDIAL TECHNOL09Y 

___, __ N_o_A_ct_io_n _ _J~ 

Access 
Restrictions 

Removal 

Deed Restrictions 

Fence 

Bioll?(llcal 
Treatment 

Thermal 
Treatment 

Physical 
Treatment 

PROCESS OPDOif 

Onslte 
Incineration 

On site 
Low Temp 

Offslte 
Low Temp 

Vapor 
Extraction 

Solvent 
Extraction 

Fixation 

DlSC RIM ION 

No Action 

An deedt lor property within potentially contamiMted 
areas would Include rHr1ctlon1. 

Fence would be lnetafled around tHe. 

Soli ltepread out 011er large area, aerated and 
treated will! n~ lo afow biological degradation. 

Destruction ol C<lnlamlnants utlng varlous 
high temperature rnelhodt. 

Oettructlon ol C<lnlamlnants using varlout 
high temperatura rnelhods. 

Vo!aUIIzaHon ol eontamlnanb using various low 
temperature mt'lhOdt wllh high temperatura 
llfn.octlon ol ,,il_ 
Volatilization of contamlnanb using varlouslow 
temperatun> methOdl wllh high temperatura 
d"tructlon ol ollil-· 

Removal d VOC. by application of vaeuumt on 
.alit, 01' througli InJection of air. 

Application ofiiOivenb In a beth proeeH to extract 
contaminants 101' wparaHon and further treatment 

Immobilization of contaminants using eulflcle, lime, 
ny ash and Mmerous oCher materlale. 
Would not apply to burled drums. 

Application of water and eurlaelanb In a batch procest 
to extract cmtamlnantsiOI' tepa.ratlon and further 
treatment 

Oxidizer eueh 81 ozone, hydrogen peroxide, 01' 
permanganate II Introduced Into a eonlaetot where 
II mixes with eol and oxidation occurs. 

Sodium raaQBn! liNd lo .rrlp chlorl~ atom. from 
chiOI'Inated hydrocart>onl. 

Oxidation ol mganlelln • reae!OI' under high 
temperaturo and prenura. 

Reduction of chlorlnsted mganleland hexavalent 
chromium. 

APP!,ICAIILIIY 

NCP requires no action to be carried through to 
detailed ana~rs of altemaHvel 

Potentially viable. 

Potentially viable. 

Potenflally viable lor allareu. 
Would nor treat metaft. 

Potentially viable lor all areu. 
Would not treat melale. 

Potentially viable 101' allareu. 
Would not treat metall. 

PotenUally viable 101' all areu. 
Would not treat metale. 

Potentially viable lor all areas . 
Would not treat metare. 

PotenUally viable lor all areu. 
Would not treat melalt Or PCSs. 

Potentially viable 101' an areas. 

Potentially viable !Of metal• and PCBt for an areu. 
Not likely to treat O<g&nlel. 

ContamlnaHon revere too high. Not proven lorlypet 
of contaminants found. 

Colt 11 prohlbiUve due lo large volume. 

Colt 11 pn>hlbiUve due lo la.rQ8 W>lume. 

Colt 11 P.rohlbltlve due to large volume. 

Colt II pmhfb/Uve due to farge volume. legend 
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In-Situ 
Treatment 

MME!l!AL JtCIIHOI.O<iY 

Land Disposal 

Biological 
Treatment 

PROCEss OPDOH 

Oflslte RCRA 
Landfill 

Onsite RCRA 
Landfill 

Aerobic 

Anaerobic 

1---+--t){/.R~~y~oNfU 

)U Rh?!~i,.1.~::·· 

---1 Steam 
Stripping 
L--~ 

Vapor 
Extraction 

Vitrification 

.-:,::;·:::·~l;lga:.::.-::::::: 

.::::).::~1:~tJ&i:(·i::;·• 

··== :w~~lria;:::::.:.=: 
Fixation 

Radio 
Frequency 

DESCRIPTION 

Permanam ttorage d contaminated .OIIt a! an 
8JIP'OYld ACRA-permltted. 

Sol! eeecled wfth m!cro-o<ganlsmt and nutrients to allow 
b!olog!cll degrada1!on In BM~bk: e!MronmerC. 

Sol! teeded wfth m!cro-o<ganlsms and nutrients to allow 
biological degradation In anaerobic environment 

u.e d pfam and anlmaltpecles to accumulate 
contamlna11111n !heir !lmMI. Species are harvetled 
and dlsrmed d. · 

Appl!catlon VIa underground Injection d chemlcalt 
auch u o:ron., tryd10(11M peroxide, or permanganlte 
lor degradation d organ !ct. 

N'P\.JCHILII'! 

Potentially viable lor toll• and 
treatmem residues. 

Potentially viable lor tolls and 
treatmem reslduet. 

Potentially viable lor all areas. 
Would not treat metalt. 

Potentially viable lor all areas. 
Would not treat metals. 

Contamlnantlewlt too high. 
Not proven lm contaminants found. 

Olll!cult to control In-situ. 

~lion via undeflllllUI!d Injection of reducing' chemlcalt Olll!cult to control In-situ. 
In ""let' !he Dllldatlon IIBie d !he compound Is reduced. 
Pholodegradallon d 1011 contemlnants via tolar energy and Shallow penetration depth. SoOt too deep. 
the application d tolventa. 

Steam Is InJected 1n .. 11u to llrtp VOCtlrom eol! to air. 
Vapors ate COIIeeted lorlurlher treetrnenl 

Potentially viable lor all areas. 
Would not treat metahl or PCSt. 

Aemowl d YOC"a by application d vacuum• on ...ria, Potentially viable lor all areu. or Injection d ttearn, !hrough a eyl!em d wella. Would not treat metals or PCBto. 

Conf,arnlnaled ma~rlalltluMd Into glassy liable material I Potentially viable lor all areu. 
by heaUng It In pf-wfth an electric current 

SlabiRntlon d contemln11111d material by ln)ectlon d grout Not proven lor lypet ~ contamlnanta roUnd . Into the ground Ill rough wen points. . · .. . 

Appllcallon d to1ven1 either via turlace ftoodlng Of Potential lor migration to lower aquifer. 
lnJec11011 and oollectlon d extract at weDs followed by 
treatment 

Appllcallon d water either via turface ftoodlng or Contamination 1-1• too high. Not ptoYe!!lor lypet InJection and oollectlon of extract at wens followed d contaminants found. · · 
by treat111enl 

lmmobiRzatlon d contamlnama utlng aulnde, nme, Potentially viable lor PCB• and mela/t. fly uh and numerout other materlalt. Not likely to treat organ!ct. 

Vaporization d contaminants uolng electromagnetic Potentially viable lor all areu. wave enttfVY to heal toR. Would not treat meta11. 

Legend 
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MEOlA RESpot§f ACDON REMEDIAL UCHNOLOGY 

Cap 

Containment 

Stabilization 

PROCESS QpijON ---- PESCRirnorr---

Grading 

Revegetation 

Oust Contact 

Compect8d clay COYered with 
1011 over areas ol contamination. 

Appl!eellon of a layer olaphalt OYer 
areu ol contamination. 

IMtallaUon ola concrete tlab 011er 

areu ol contamination. 

Clay and tynthetlc membrane covered 
by eon 011er area ol contamination. 

Mechanically ,..~~ape 11111 conlour1. 

Ettablllh vegetattw cover 1o ttablnze 
turface 101111. 

Pre¥enl o.ceniYe dlllt condlllont by 
ute or water tpriiYI or chemical agenll. 

. , 

APP!.ICAIIIUIY -.-

·!~; 

Potentially viable. 

May be necessary In areu ol continuing operation•. 

May be necessary In areas ol continuing operationt. 

Po!entia!ly viable. 

Short-term toluUon. 

Polen Hally viable lo prevent e~lon. 

Short-lerm tolution. 

legend 
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APPROXIMATE TANK FARM 
BOUNDARY 

1. BASE MAP WAS DEVELOPED .FOR CAMP DRESSER & MCKEE INC; 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· 

.' . 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 

3. BOUNDARIES OF AREAS SHOWN ARE APPROXIMATE. 

"; .. .! 
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' ~· . ... : ...... : APPROXIMATE TANK FARM
BOUNDARY 

SLURRY WALL FOR SITE 
REMOVING RAILROAD 
TRACKS 

1. BASE MAP WAS DEVELOPED: FOR CAMP DRESSER & MCKEE INC; 
ON NOVEMBER 8, 1985. MAP/_ HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE .FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL ~URVEY, INC.· . -

I 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 
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LEGEND , ......• 
• 
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APPROXIMATE TANK FARM 
BOUNDARY 

SLURRY WALL FOR SITE 
LEAVING RAILROAD 
TRACKS 

NOTES I . 
1. BASE MAP WAS DEVELOPED ·1FOR CAMP DRE.SSER & MCKEE INC, 

ON NOVEMBER 8, 1985. MAP (HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· .. 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 
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APPROXIMATE TANK FARM 
BOUNDARY 

SLURRY WALL FOR 
SOURCE AREAS 

1. BASE MAP WAS DEVELOPED.FOR CAMP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP (HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE ~LOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 
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APPROXIMATE TANK FARM. 
BOUNDARY 

SLURRY W.aL.L BETWEEN 
L.ANrALL AND a=F-SITE 
CONTAINM~NT AREA 

1. BASE MAP WAS DEVELOPED FOR CAMP DRESSER & MCKEE INC· 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· -

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1). 
ONE FOOT. 

0 200 400 

SCALE IN FEET 

FIGURE 3-2d 
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AGURE 3-3 

SUMMARY OF ORGANIC GROUPS SUBJECT TO BIODEGRADATION 

Substrate 
Compounds 

Straight Chain Alkanes 

Branched Alkanes 

Saturated Aklyl Halides 

Unsaturated Alkyl Halides 

Esters, Glycols, Epoxides 

Alcohols 

Aldehydes, Ketones 

Carboxylic Acids 

Am ides 

Esters 

Nit riles 

Amines 

Phthalate Esters 

Nit rosmn i nes 

Respiration 

Aerobic Anaerobic Fermentation Oxidation Co-oxidation 

+ + + +' + 

+ + + + + 

+ +. + 

+ 

+ + 

+ + 

+ + + 

+ + + 

+ +· 

+ + 

+ + 

+ + 

+ + + 

+ 
(continued) 
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FIGURE 3-3 (crnt'd) 

------

Respiration 
Substrate I 

Compounds Aerobic Anaerobic Fermentation Oxidation Co-oxidation 

Thiols 

Cyc 1 ic Alkanes + + + + 

Unhalogenated Aromatics + + + 

Halogenated Aromatics + + + + 

Simple Aromatic 
Nitro Compounds + + 

Aromatic Nitro Compounds + + + 
With Other Functional 
Groups 

Phenols + + + + + 

Halogenated Side Chain + + ·~ 

Aromatics 

Fused Ring Hydroxy + 
Compounds 

Nitrophenols + I 

I l111lophenols + + 
(continued) 1: 
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Substrate 
Compounds 

- -

Phenols - Dihydrides. 
Polyhydrides 

Two & Three Ring Fused 
Polycyclic Hydrocarbons 

Biphenyls 

Chlorinated Biphenyls 

Four Ring Fused 
Polycyclic Hydrocarbons 

Five Ring Fused 
Polycyclic H~drocarbons 

Fused Polycyclic 
Hydrocarbons 

Organophosphates 

Pesticides and 
HerbicideB 

- - - - - - - - -·- - -
FIGURE 3-3 (cmt'd) 

Respiration 

Aerobic Anaerobic Ferment at ion Oxidation Co-oxidation 

+ + + 

+ + 

+ 

+ 

+ 

+ 

+ 

+ + 

+ + + 

_____ .!...___ 



I 
I FIGURE 3-4 

I BOD5/COD RATIOS FOR VARIOUS ORGANIC COMPOUNDS 

Compound Ratio Compound Ratio 

I 
Relatively Und119'od1ble Mod.,. .. ly 0119'odlble (cont'd.) 

Butane -o Mineral 10irin -0.02 

Butvlene -o Cycloneunol 0.03 
Carbon tetrachloride -o Acrvlonitrile 0.031 

Chloroform -o Nonanol >0.033 

I 
_ 1.4-Dioaane -o Undeunol .;; 0.04 

Ethane -o Methylethylpyridine 0.04·0.75 
Heptane -o 1·Hexene < 0.044 
He•ane -o Methyl isobutyl ketone .;; 0.044 

lsobutone -o Diethanolamine c;o.049 

I 
lsobutylene -o Formic acid 0.05 
Liauelied noturol 9al -o Styrene >0.06 
Liaue.fied petroleum gas -o Heptonol .;; 0.07 
Methane -o ... c·Butyl aceta~ 0.07.0.23 
Methyl bromide -o n·Butyl ocetate 0.07.0.24 

I Methyl chlmide -o Methyl alcohol 0.07·0.73 
MonochlorodifluoromerhaM -o Acetonitrile 0.079 
Nitrobenzene -o Ethylene glycol 0.081 
Propane -o Ethylene glycol monoethyl ether <0.09 
Propylene -o Sodium cvonide <0.09 

I Propytene o•ide -o Lineor olcOhols 112·15 carbons) >0.09 
TetrochiOtoethylene -o Allyl olcohol 0.091 
Tetrahydronaphtholene -o Dodecanol 0.097 
1·Pentene <0.002 Relatively ~le 
Ethylene dichloride 0.002 Valeraldehyde <0.10 

I 1·0ctene >0.003 n·Decvl alcohol >0.10 
Morpholine .;; 0.004 p-Xylene <0.11 
EthylenediominetetriCI!tic acid 0.005 Urea 0.11 
Triethanolamine <0.006 Toluene 00:::0.12 
a-Xylene <0.008 Potassium cyanide 0.12 

I m-Xylene <0.008 ISOIIrOI>yl acetote <0.13 
Ethylbenzene <0.009 Amyl acepte 0.13·0.34 
Mod•llliy Detrodable Chlorobenzene 0.15 
Ethyl ether 0.012 Jet fuels lvariousl -0.15 

I 
Sodium olkylbenz......,lfonotes -0.017 Kerosene -0.15 
MonoisoprOCNnoU.mine <0.02 Ran<JIIoil -0.15 
Gu oil (cracltedl -0.02 Glycerine <0.16 
Gnolines {various) -0.02 Adiponitrile 0.17 

I 
Reloliwty Oetr8doble (cont'd.) Ratm"'y Depodlble lcont'd.) 
Furfurot 0.17·0.46 Ethyleneimine 0.46 
2·Ethyi·J.proll'llacrolein <0.19 Monoethlnol.,lne 0.46 
Mfltlylethylpvridine <0.20 Pyridine 0.46.0.58 
Vinyl aauate <0.20 Dimethyllorm-ide 0.48 

I 
Oil!lhylene glycol Oextroa solution 0.50 

monomethyl ·- <0.20 Com syrup -0.50 
Naol\thalene {molten! ... 0.20 Maleic anhY'Iride :>0.51 
Dibutyl phtholalll 0.20 Propionic ac:ad 0.52 
Heunot -0.20 Acetone 0.55 

I 
Sovi>Mnoil -0.20 Aniline 0.56 
Paraformaldeflyde 0.20 I SOP<OI>YI olconol 0.56 
n.Propyl alcohol 0.20.0.63 n·Amyl olcohol 0.57 
Methyl rnethocryU.m <0.24 Isoamyl alcOhol 0.57 
Aery lie acid 0.26 Ctesols 0.57.0.68. 

I 
Sodium alkyl Sllfat" -0.30 Croton.ldehyele <0.58 
Tri8'1hylene glycol 0.31 Pntholic lt1hyelroele 0.5B 
Acetic:oc:id 0.31·0.37 BeN aldehyde 0.62 
Acetic onhydride ;;>0.32 IIDDutyl olc:onol 0.63 
Ethv-i-ine c;Q.35 2, 4·DichiOfophenOI 0.78 

I 
Formoldehyde oolution 0.35 Tollow -o.Bo 
Elhyi8DIIIte <0.36 Phenol O.B1 
Octanol 0.37 Benzoic ac:•d O.B4 
6orbitol <0.38 Carbolic: acid ·oB4 
Benzene <0.39 Metl'lyl lillY I kotone 0.88 

I n·Butyl llconot 0.42·0.74 Benzoyl chlorido 0.94 
Propionoldehvde <0.4J Hyelruuw 1.0 
n·Butyraklehyde .;; 0.43 Oxahc acid 1.1 

I 
Source: Lyman, Reehl and Rosenblatt, 1982 

I 
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LEGEND , ......• . . . . . . . ........ APPROXIMATE TANK FARM 
BOUNDARY 

BURIED WASTE 

PCBs >50 ppm 

1. BASE MAP WAS DEVELOPED FOR CAMP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· -

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1J 
ONE FOOT. 
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SCALE IN FEET 

FIGURE 4-1 
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~XCAVATED 
AREA 

.·. h . I 

.NOTES 

LEGEND 
········ . . . . . . . . ........ 

0 
APPROXIMATE TANK FARM 
BOUNDARY 

CONTAMINATED SOIL 
!TOTAL VOCs > 10 ppm) 

t BASE MAP WAS DEVELOPED FOR CAMP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· . -

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 
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SCALE IN FEET 

FIGURE 4-2 
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APPROXIMATE TANK FARM 
BOUNDARY 

RECOVERY WELL GROUP 

GROUNDWATER 
COLLECTION PIPING 

1. BASE MAP WAS DEVELOPED FOR CAMP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· -

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
·ONE FOOT. 

. .-

3. TREATED GROUNDWATER DIS,CHARGE OPTIONS: 
A. DISCHARGE TO DITCH NGRTH OF SITE TO RECHARGE 

WETLAND& . 
B. PIPING INSTALLED TO TURKEY CREEK (APPROXIMATELY 

4,000 FT. SOUTHEAST> FOR DISCHARGE. 
C. DISCHARGE TO SANITARY SEWER FOR FURTHER TREATMENT 

AT THE POTW. -
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FROM GROUNDWATER 
EXTRACTION 

NOTES 

FLOW EQUAUZATION 
TANK 

.. 
f. 

BACKWASH &mEAM TO REGENERATION WASTE &mEAMS 
OFF-8JTE TREATMENT TO OFF-81TE TREATMENT 

AND DISPOSAL AND DISP08AL 

SOUDS FILTER 
I 
I 

l 
I 
I 
I 
I 
I 
I 

CLEAN WATER 8UPPL Y 
FOR BACKWASH 

~ ION EXCHANGE J 
t------------

~ 
REGENERATION CHEMICAL 

FEED TANK 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTirJIATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING Flf~AL 
DESIGN. 

2. THE FLOW EQUALIZATION TANK, SOLIDS FILTER, AND ION EXCHANGE MAY NOT BE 
REQUIRED. IT IS ASSUMED THAT THIS PRETREATMENT WOULD BE NECESSARY TO 
PREVENT FOULING OF THE PRIMARY TREATMENT SYSTEM. 

3. GROUNDWATER FLOW RATE IS 200 GALLONS PER MINUTE. 
4. BIOLOGICAL TREATMENT SYSTEM INCLUDES TWO 22-FOOT DIAMETER FLUIDIZED BED 

REACTORS WITH 5300 CUBIC FEET OF BED VOLUME. THE SYSTEM ALSO INCLUDES 75,000 
POUNDS OF GRANULAR ACTIVATED CARBON AS THE FLUIDIZING MEDIUM, PUMPS, AN AIR 
COMPRESSOR, AND AN OXYGEN SEPARATION UNIT. 

5. COST ESTIMATE ASSUMES A BIOCHEMICAL OXYGEN DEMAND OF 650 mgjl, A CHEMICAL 
OXYGEN DEMAND OF 775 mg/L. AND AN OXYGEN FEED RATE OF 17 mg/L. 

6. CARBON ADSORPTION USAGE RATE WOULD BE APPROXIMATELY 75,000 POUNDS PER 
YEAR. OFF-SITE REGENERATION OF SPENT CARBON IS ASSUMED. 

7. SLUDGE WOULD BE DEWATERi:D BY A FILTER PRESS BEFORE OFF-SITE DISPOSAL. 

BIOLOGICAL TREATMENT TANK 

RECYCLED MICRO-ORGANISMS 

SLUDGE TO 
OF'F-arrE DISPOSAL 

i 
! 

.J 

·!' 

) ., 

WATER 
DISCHARGE 

FIGURE 4-4 
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NOTES 

FROM GROUNDWATER 
EXTRACTION 

FLOW EQUAUZATION 
TANK 

BACKWASH STREAM TO 
OFF-81TE TREATMENT 

AND DISPOSAL 

SOUDS FILTER 
I 
I 

~ 

CLEAN WATER 8UPPL Y 
FOR BACKWASH 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFI9URATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THE FLOW EQUALIZATION TANK, SOLIDS FILTER, AND ION EXCHANGE MAY NOT BE 
REQUIRED. IT IS ASSUMED THAT THIS PRETREATMENT WOULD BE NECESSARY TO 
PREVENT FOULING OF THE PRIMARY TREATMENT SYSTEM. 

3. GROUNDWATER FLOW RATE IS 200 GALLONS PER MINUTE. 
4. UV /OXIDATION TREATMENT SYSTEM INCLUDES TWO 5000-GALLON REACTORS AND ONE 

1300-GALLON SECONDARY REACTOR. AN ESTIMATED RETENTION TIME OF 45 MINUTES 
WAS ASSUMED. 

5. THE FOLLOWING ESTIMATED DOSAGE RATES WERE ASSUMED: 
125 mg/L OF HYDROGEN PEROXIDE 
375 mg/L OF OZONE 
150 WATIS/L OF UV LIGHT 

-------

REGEHEAAT10N WASTE STREAMS 
TO OFF-&rTE TREATMENT 

AND DISPOBAL 

OFF GAS TO 
ATMOSPHERE 

OFF GAS 
TREATMENT 

---~-~ --

. OZONE 
GENERATOR 

WATER 
~--r.-_J--.- DISCHARGE 

PHOTOLYSIS/ 
I OXIDATION TANK 

L--~D 
HYDROGEN PEROXIDE 

FEED TANK 

·-

. . 
. ' 

FIGURE 4-6 
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--------

BACKWASH STREAM TO 
OFF-81TE TREATMENT 

AND DISPOSAL 

REGENERATION WASTE STREAMS 
TO OFF-81TE TREATMENT 

AND DISPOSAL 

FROM GROUNDWATER 
.EXTRACTlON 

1 

I 
I 
I 

l 
I 
I 

SOUDS FILTER 

I 

I I 
~ ION EXCHANGE J 

NOTES 

FLOW EQUAUZAT10N 
TANK I 

~ 
I 
I 

CLEAN WATER SUPPLY 
FOR BACKWASH 

~-----------

~ 
REGENERATlON CHEMICAL 

FEED TANK 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THE FLOW EQUALIZATION TANK, SOLIDS FILTER, AND ION EXCHANGE MAY NOT BE 
REQUIRED. IT IS ASSUMED THAT THIS PRETREATMENT WOULD BE NECESSARY TO 
PREVENT FOULING OF THE PRIMARY TREATMENT SYSTEM. 

3. GROUNDWATER FLOW RATE IS 200 GALLONS PER MINUTE. 
4. BASED ON THE AIR STRIPPING SIMUlATIONS PRESENTED IN APPENDIX C, THE FOLLOWING 

TOWER PARAMETERS WERE ESTIMATED: 
215:1 AIR/WATER RATIO 
7-FOOT TOWER DIAMETER 
40-FOOT PACKING DEPTH 

5. A 6000 CUBIC FEET PER MINUTE, 30 HORSEPOWER BLOWER WOULD BE REQUIRED TO 
ACHIEVE AN AIR/WATER RATIO OF 215:1. 

6. AIR STRIPPER OFF-GASES WOULD BE THERMALLY TREATED. 
7. INFLUENT GROUNDWATER WOULD BE HEATED TO 80 Of, USING OFF-GASES FROM THE 

THERMAL TREATMENT UNIT, IN ORDER TO OBTAIN THE REQUIRED REMOVAL FOR METHYL 
ETHYL KETONE. 

8. LIQUID PHASE CARBON ADSORPTION USAGE RATE WOULD BE APPROXIMATELY 62,400 
POUNDS PER YEAR. OFF-SITE REGENERATION OF SPENT CARBON IS ASSUMED. 

AIR STRIPPER 
AIR SUPPLY 

OFF QA8 TO 
ATMOSPHERE 

,· 

1-----~ 

VAPOR PHASE CARBON 
ADSORPTION 

I, 

LIQUID PHASE 
CARBON ADSORPTION 

SPENT CARBON TO 
REGENERATION 

WATER 
DISCHARGE 

SPENT CARBON TO 
REGENERATION 

FIGURE 4-6 
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J:XCAVATED 
AREA 

; , "I . \ 

NOTES 

LEGEND 

APPROXIMATE TANK FARM 
BOUNDARY 

1. BASE MAP WAS DEVELOPED FOR CAMP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· -

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 

3. EXCAVATED SOILS & WASTE WOULD BE TEMPORARILY STOCKPILED 
ON A LINED CONTAINMENT A'REA NEAR THE THERMAL 
TREATMENT UNIT. 

0 200 400 

SCALE IN FEET 

FIGURE 4-7 
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EXCAVATED SOIL 

WASTE STORAGE 
HOPPER! SHREDDER 

NOTES 

AUXIUARY FUEL 

ROTARY KILN 

ASH REMOVAL 
TO DISPOSAL 

BURNER 

SECONDARY COMBUSTION 
CHAMBER 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THERMAL TREATMENT SOIL FEED RATE IS 10 TONS PEA HOUR. THE SYSTEM WOULD BE 
OPERATED ON A CONTINUOUS BASIS. 

EXHAUST TO ATMOSPHERE 

GAS SCRUBBER 
SYSTEM 

UQUID8 TO 
GROUNDWATER TREATMENT 

SYSTEM 

.·, 
· .. 

t 

EXHUAST STACK 

. 
~ 

Pro -
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EXCAVATED SOIL 

NOTES 

WASTE STORAGE 
HOPPER/ SHREDDER THERMAL AERATION 

TREATMENT UNIT 

SOIL REDEPOSITED 
ON-81TE 

BURNER 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THERMAL TREATMENT SOIL FEED RATE IS 10 TONS PER HOUR. THE SYSTEM WOULD BE 
OPERATED ON A CONTINUOUS BASIS. 

CATALYTIC 
AFTERBURNER 

EXHAUsT TO ATMOSPHERE 

GAS SCRUBBER 
SYSTEM 

UQUID8 TO GROUNDWATER 
TREATMENT 8Y8TEM 

t 

EXHUAST STACK 
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FIGURE 4-9 
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APPROXIMATE TANK FARM 
BOUNDARY 

1. BASE MAP WAS DEVELOPED FOR Cft,.MP DRESSER & MCKEE INC, 
ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE FLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· . 

. . . ) . 
2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 

ONE FOOT. 

0 200 400 
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CLEAN 
WATER 

INOCULUM -NUTRIENTS 

OVERHEAD ENCLOSURE (SEE NOTE 2) 

NUTRIENT 
ADDmON 

TANK 

NOTES 
1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 

OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 

DESIGN. 
2. THE OVERHEAD ENCLOSURE IS OPTIONAL, BUT MAY BE REQUIRED IF VOC EMISSION 

ARARS ARE EXCEEDED. AN AIR MANAGEMENT SYSTEM WOULD BE USED TO COLLECT AND 
TREAT AIRBORNE CONTAMINANTS. THE OVERHEAD ENCLOSURE AND VAPOR COLLECTION 
AND TREATMENT ARE INCLUDED IN THE COST ESTIMATES. 

3. THE TREATMENT UNIT WOULD BE LINED WITH A RCRA COMPLIANT DOUBLE LINER SYSTEM, 
INCLUDING TWO 60-MIL GEOMEMBRANE LINERS, WITH 1-FOOT SAND LAYERS AND 
LEACHATE PIPING BETWEEN THE LINERS. 

4. TREATED SOIL WOULD BE REDEPOSITED ON-SITE. SOME TREATED SOIL MAY REQUIRE 
FIXATION BEFORE BEING REDEPOSITED ON-SITE. FIXATION COSTS WERE NOT INCLUDED 
IN THE COST ESTIMATES. 
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2 FT. CLAY BASE 
(10"7 CM/SEC HYDRAULIC 
CONDUCTIVITY) 
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FIGURE 4-11 
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EXCAVATED 801Ll~ 

FEED HOPPER 
AND CONVEYOR 

NOTES 

TRAMMEL 

MAKEUP WATER AND/OR 
CONTAMINATED GROUNDWATER 
FROM 8JTE 

··------{• 

>V4" OVERSIZE 
TO DISPOSAL 

AIR 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. SOIL FEED RATE IS 10 TONS PER HOUR. THE SLURRY WOULD BE 35 PERCENT SOIL BY 
WEIGHT. THREE TREATMENT REACTORS IN SERIES, WITH A CAPACITY OF 300,000-GALLONS 
EACH, WOULD BE REQUIRED. A RETENTION TIME OF 7 DAYS WAS ASSUMED. 

3. SOME TREATED SOIL MAY REQUIRE FIXATION BEFORE BEING REDEPOSITED ON-SITE. 
FIXATION COSTS WERE NOT INCLUDED IN THE COST ESTIMATES. 

TREATMENT TANK 

UQUIDS TO 
---1 ... ._._ GROUNDWATER 

TREATMENT SYSTEM 

DEWATERING 8VSTEMl 
SOIL REDEPOSITED 

OH-8JTE 

' 
.! 

OR RECYCLED A8 
MAKE-UP WATER 

FIGURE 4-12 
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RECYCLE AIR 
COMPRESSOR 

STEAM 
GENERATOR 

CONDENSED OFGAl'ICS 
TO OFFSITE DISPOsAL 

SHROUD-"' 

'""--. 

NOTES 

/ 
( 

/ 
( 

OFF-GAS 

SOIL CONTAMINAnON 

WATER TO 
TREATMENT 8Y8TEM 

1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 
OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THE OPERATION WOULD INVOLVE EIGHT AUGER SYSTEMS OPERATED CONCURRENTLY ON 
A CONTINUOUS BASIS. 

VAPOR TREATMENT 

SUCTION BLOWER 

FIGURE 4-13 
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LEGEND 

APPROXIMATE TANK FARM 
BOUNDARY 

VAPOR EXTRACTION WELL 
LOCATION 

$ PASSIVE INLET WELL 
LOCATION ONLY (0PTI9NAU 

g VACCUUM BLOWER 

\ 
\ 

(·. 

NOTES 
1. BASE MAP WAS DEVELOPED.FOR CAMP DRESSER & MCKEE INC, 

ON NOVEMBER 8, 1985. MAP 'HAS BEEN UPDATED FROM AN AERIAL 
PHOTOGRAPH OF THE SITE lfLOWN ON NOVEMRER 3, 1989 BY 
GEONEX CHICAGO AERIAL SURVEY, INC.· 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 
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SCALE IN FEET 

FIGURE 4-15 
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INLET EXTRACTION 
WELL WELL 

r r r=r 
1=1 1=1 
1=1 I I 
1=1 1=1 
1=1 1=1 
I I I I 
1=1 1=1 
1=1 1=1 
1=1 sLoTTED 1=1 
I =EXTRACTION= I 
L=_l VENT L~ 

WATER TO GROUNDWATER 
TREATMENT 8Y8TEM 

SOIL CONTAMINATION 

~ PIPE ~;r-~----------~~--
0 ~~ 

LOWERED GROUNDWATER TABLE 

NOTES 
1. THE PROCESS EQUIPMENT SHOWN WAS INCLUDED IN THE COST ESTIMATES. THE 

OPTIMAL TREATMENT SYSTEM CONFIGURATION WILL BE DETERMINED DURING FINAL 
DESIGN. 

2. THE VAPOR EXTRACTION SYSTEM INCLUDES 18 EXTRACTION WELLS TOTAL. A 
PRELIMINARY FLOW RATE OF 60 CUBIC FEET PER MINUTE PER WELL WAS DETERMINED 
BASED ON GROUNDWATER PERMEABILITY DATA AND AN OPERATING VACUUM OF 5-INCHES 
OF MERCURY (SEE FIGURE 4-15). 

3. 4 BLOWERS AT 5-INCHES OF MERCURY VACUUM WOULD BE OPERATED CONCURRENTLY 
(SEE FIGURE 4-15). 

4. ALL ABOVEGROUND VAPOR COLLECTION PIPING WOULD BE HEAT TRACED. 
5. VAPORS WOULD BE TREATED IN A CENTRALIZED THERMAL TREATMENT UNIT RATED AT 

1100 CUBIC FEET PER MINUTE AND 1500-1600 Of OPERATING TEMPERATURE. 

SUCTION BLOWER 

TREATED OFF-GAB 
TO ATM08PHERE 

VAPOR TREATMENT 

_ FIGURE 4-16 
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U.S.G.S Modflow model was used to evaluate potential groundwater remedial systems 
of both the upper and lower aquifer at the ACS NPL Site in Griffith, Indiana. Separate 
model implementations were developed to model the upper and lower aquifer. 

UPPER AQUIFER SIMULATIONS 
Six pump and treat scenarios were evaluated for the upper aquifer. The following 
tables and figures area attached: 

Tables: 
Summary of model input variables. 
Summary of model output results. 

Figures: 
Finite Difference Grid for Modflow. 
Steady-State Non-Remediation Flow Conditions 
Plot of REM2 head distribution after 90 days 
Plot of REM4 head distribution after 90 days 
Graph showing summed extraction rate for REM1-REM5 
Graph of water level in de-water area for REM1-REM5 

Description of Modeling Procedure 
The model was implemented in a 30 column, 24 row finite difference grid, with 100 foot 
grid spacing. Aquifer thickness is variable because the a water table aquifer is being 
modeled. The base of the aquifer is assumed to be 620 feet msl. The water table 
elevation is variable across the Site, at 630 to 634 feet msl in the ACS facility, to less 
than 625 feet in vicinity of the municipal landfill where de-watering occurs continuously. 

The aquifer permeability values used were derived by conducting baildown tests at most 
of the site monitoring wells. The results suggested that the hydraulic conductivity is an 
order of magnitude higher on the east side of the site than along the western boundary 
of the ACS facility. Grain-size analysis of aquifer samples indicated that the aquifer 
matrix was coarser grained at the wells along the eastern boundary. Groundwater flow 
modeling was used to history match water table configurations. It was found that the 
observed head distribution in the upper aquifer was most reasonably achieved in the 
simulation where hydraulic conductivity values were lOx lower on the western side of 
the site. 

The model was calibrated to known water table elevations, measured at approximately 
50 points across the site, including surface water locations, measured at four different 
times throughout approximately one year. Sensitivity analysis was conducted with 1) 
aerial recharge by infiltrating precipitation and 2) hydraulic conductivity. 
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Average annual precipitation in northwes~em Indiana is 44 inches. Simulations were 
run with assumed infiltration of 4 to 20 inches (10 to 50 percent). Infiltration amounts 
from 4 to 12 inches gave results which were consistent with field observations. Even 20 
inches provided reasonable results. In otherwords, the model was relatively insensitive 
to variations in total infiltration amounts. · 

The use of lower hydraulic conductivity values caused significant deviations from the 
observed water table heads. However, doubling and quadrupling the hydraulic 
conductivity had relatively little effect on the water table distribution. 

The major control on groundwater flow regime (and associated head values) appears to 
be the steep gradient and interaction between recharge at ACS and de-watering in the 
landfill area. 

SIMULATION OF UPPER AQUIFER REMEDIATION 
The calibrated groundwater flow model was used to evaluate several components of a 
pump and treat system. The major items to test were the approximate effluent rates 
which could be expected, and the effect of placing a slurry wall around the pumped 
area. 

Six simulations were conducted, REM1 through REM6. Basic assumptions and results 
are summarized on the attached sheets. The following were the initial assumptions/set
up parameters: 

1. An approximate 24 acre area was surrounded by a 10-6 em/sec slurry wall. 

2. The aquifer hydraulic conductivity varies from approximately lQ-3 em/sec along 
the east side of the site, to lQ-4 em/sec, 800 feet to the west, along the western 
ACS facility boundary. · 

3. 12 extraction "drains" were set up spaced about 200 feet apart within the slurry
walled area. (To simulate pumps would have required assigning .un-varying 
pumping rates. However, since the transmissivity is variable spatially, and since it 
will decrease as d_e-watering occurs, it is desirable to have variable pumping rates. 
Within Modflow, "drains" remove the effluent available within·a given model grid 
for a given time step. Therefore, the :·drains" represent optimal pumping rates.) 

4. it was assumed that 1 foot of the annual precipitation recharges the water table 
each year. · 
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The following is a brief summary of the remediation simulations: 

REMl: Simulated basic r.ermeability with 1 foot of infiltration per year with a 10-6 
emf sec slurry wal . 

Total groundwater extraction rate started at 174 gpm, decreased to 24 gpm at 
the end of the first year, when the water level appeared to reach equilibrium 
about 4 feet above the bottom of the aquifer .;. 

REM2: Aquifer permeability was doubled, and slurry wall permeability was increased 
by factor of 4. To simulate no cap and excess infiltration inside the slurry wall 
(perhaps because of open excavations), the infiltration within the slurry-walled 
area was doubled to 24 inches per year. 

Slightly lower heads were achievable, because of more efficient de-watering, 
and pumping rates were higher, starting at 210 gpm and dropping to 42 gpm at 
one year. 

REM3: Ori~nal aquifer permeability was used, but slurry wall K value was increased to 
w-s em/sec. . . 

The achievable water level wa5· similar to REM1, with slightly higher pumping 
rates: 175 gpm during first 30 days, 30 gpm after one year. 

REM4: No slurry wall. The original aquifer conditions were simulated with 1 ft/yr 
infiltration. 

De-watering was less effective. The water table was lowered less than 2/3 of 
the available saturated thickness, leaving more than 5 feet of water in the 
bottom of the aquifer. 

REMS: No slurry wall. The hydraulic conductivity values were doubled. 

The achievable head values were approximately the same at locations inside 
de-watering locations (drains), but the gradient sloped less steeply away from 
the de-watered area. Pumping rates to accomplish the drawdown were 
significantly higher. 

REM6: REM1 was modeled using 10 gpm well rates. The aquifer began to de-water 
· after 60 days. 

UPPER AQUIFER REMEDIATION CONCLUSIONS 
1. It is likely that areal recharge is in the range of 6 to 15 inches per year. 

2. Hydraulic conductivity: . 
- Qualitatively, it is reasonable to assume that bulk transmissivity of the aquifer 

decreases from east to west. · 
- Quantitatively, there is uncertainty as to the actual hydraulic conductivity 

values at the site. The baildown tests provided an indication, but pumping 
tests would help to narrow the range. 
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The U.S.G.S Modflow model was used to evaluate potential pumping· rates to 
hydraulically control the zone of potential contamination in the lower aquifer at the 
ACS NPL Site. 

Modflow was configure to represent the lower aquifer with 3 layer, 30 column by 30 row 
model with 100 foot x and y grid spacing. The 3 layers were used to represent a 60 foot 
saturated thickness. A 10-foot thickness was used for the upper layer, a 20-foot 
thickness was used to represent the second layer, and a 30-foot thickness was used to 
represent the lower layer. The length and volume units used in the model were feet 
(i.e., grid spacing measured in feet, pumping rate measured in cubic feet). "Days" were 
the time unit used for the simulation. 

The simulated extraction wells were located only in the upper layer, thereby simulating 
wells screened in just the upper 10 feet of a 60-foot thick aquifer. The hydraulic 
conductivity for the upper 30 feet of the aquifer (layers 1 and 2) was assigned a value of 
3xlo-2 em/sec (90 feet/day). The lower 30 feet of the aquifer (layer 3) based on RI 
tests) was assigned a hydraulic conductivity value of 6x10-2 em/sec (180 feet/day), to 
represent an aquifer increasing in permeability with depth. The cross-sectional 
schematic is sketched on the attached maps of drawdown. 

Other model variables used to represent aquifer properties included storativity, specific
yield and vertical hydraulic conductivity. 

Storativity of all aquifer layers was assigned to be SFl = 0.1. The specific yield of the 
upper aquifer was assigned a value of SF2 = 0.25. · 

Vertical Conductivity was established to be one-tenth of the horizontal conductivity. 
The vertical conductivity is input to represent the conductivity through the aquifer layer 
from top to bottom, so it is represented as the unit K-value divided by the layer 
thickness. Therefore, the model input values vary in each layer because of variable 
layer thickness, and the increasing horizontal permeability with depth. The following 
values were used: 1.0 per day for layer 1 and 0.5 per foot for layer 2. - -.. . . 

The general aquifer characteristics used in the simulation included the regional 
hydraulic gradient and the boundary conditions. The hydraulic gradient, based on site 
measurements, was 0.0006 ft/ft. The boundary conditions were used to set the regional 
gradient, by setting the outer rows and columns to constant head values. 

The groundwater extraction system was modeled by simulating 4 wells extracting 
groundwater from the upper 10 feet (layer 1) at locations approximately 200 feet apart, 
arrayed along the northern edge of the suspected source of lower aquifer 
contamination. The model was conducted to simulate one year of continuous pumping. 
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By modeling, it was found that pumping rates of 25 gallons per minute (5000 cubic feet 
per day) at each of the four wells, sufficiently lowered the potentiometric head within 
the zone of suspected contamination to result in hydraulic control. With this pumping 
rate, a total of 100 gpm, the hydraulic gradient occurs across at least the upper 30 feet 
of the lower aquifer. 

'· . 
'•.': 

.... :: .: 
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Table 1. 
Summary of Input Variables 

Upper Aquifer Remediation Simulation 
ACSNPLSite 

Page 6 

The following are the input parameters· for the Modflow Implementation of the upper 
aquifer at the ACS NPL Site. 

Single layer, 30 column, 24 row finite difference grid. Uniform grid spacing = 100 foot. 

Time Units = days, Length Units = feet 
Time steps were generally 30 or 60 days. Single time step used for transient simulation. 

Boundazy Conditions 
Row 1 is set generally as a No-flow boundary (IBOUND=O) 
Row 2 is generally a discharge zone 
Column 1 and Row 24 are established as GHB boundaries, by input unit 27. 
Column 30 is constant head boundary (!BOUND< 1) 
Initial head values were developed from steady-state solution to Run 3. 

Aquifer Properties 
Specific yield/storage coefficient set as 0.25 
Hydraulic conductivity range 

2.4 to 24ft/day (8.5x10-4 to 8.5x1Q-3 em/sec) 

Aquifer thickness calculated within model 
Top elevation from head-value for node 
Bottom elevation set at 620 ft msl 

Discharge Areas 
De-watering at Landfill Excavation 
In ACS. * runs, "drains" used, via module 23. 
In REM.* runs, !BOUND used to set as constant head values. 
Level set at 627 ft msl, field-measured value. 
Three river stretches set by module 24 
Creek along row 3 between column 2 and 9, set to 630ft msl 
Creek along row 2 between column 26 and 28, set to 630 ft msl 
Ditch along north boundary simulated setting column 28, rows 3 - 15 at levels from 
630 to 631 
Ditch just west of Off-Site Containment Area set at 632 ft msl,based on staff gage 
SG-1 history. 
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Appendix A: Groundwater Remediation Simulation 
ACS NPLSite 

Recharge Areas 

Table 1. (continued) I·· 

Summary of I.nput Variables 
Upper Aquifer Remediation Simulation 

Constant heads and GBH boundaries provide lateral recharge 
Module 28, used to apply areal precipitation recharge 
Average annual precipitation for area = 40 in/yr 

Page 7 

Model calibrated assuming 10% infiltration ( 4 in/yr) ACS facility has no 
vegetation. 
Storm sewers from southeast drain into fire pond 
Drained area is about 20x the fire pond area. 

Coefficient of 20 used for fire pond 
Coefficient of 2 used for much of unvegetated area 
Factor of 10 used in Off site area at internal drainage area north of Off-Site 
containment area. 

Strongly Implicit Procedure (SIP) module used to solve model. 



REM SUM.WK1 

Table'2 
Summary of Output 

Remediation Simulation 
ACS NPL Site 

Simulation REM1 

Infiltrating precipitation 1 ft/year 
7.8E+06 gal/yr for the 24 acre area 

14.8 gpm " " " " 

12 groundwater extraction points (drains) 

Time Total Pumping 
(days) Head Rate (12 wells) 

------ ---------------
0 634.1 ft 

30 630.1 ft 174 gpm 
90 626.8 ft 80 gpm 

180 625.1 ft 41 gpm 
365 624.2 ft 24 gpm 
730 623.9 ft 18 gpm 

Simulation REM2 

Permeability of Aquifer doubled 
Permeability of Slurry Wall Quadrupled to 4xl0-6 em/sec 

Infiltr,~,~ing precipitation 2 ft/year inside slurry walled a 
1.6E+07 gal/yr for the 24 acre area 

29.6 gpm " " " " 

12 groundwater extraction points (drains) 

Time 
(days) 

0 
30 

' 90 
180 
365 
730 

Total Pumping 
Head Rate (12 wells) 

634.1 ft 
629.6 ft 
626.1 ft 
624.1 ft 
623.3 ft 
623.0 ft' 

210 gpm 
108 gpm 

62 gpm 
42 gpm 
36 gpm 
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Table 2 
Summary of Output 

Remediation Simulation 
ACS NPL Site 

Simulation REM1 

Infiltrating precipitation 1 ft/year 
7.8E+06 gal/yr for the 24 acre area 

14.8 gpm " " " n 

12 groundwater extraction points (drains) 

Time Total Pumping 
(days) Head Rate (12 wells) 

------ ---------------
0 634.1 ft 

30 630.1 ft 174 gpm 
- 90 626.8 ft 80 gpm 
180 625.1 ft 41 gpm 
365 624.2 ft 24 gpm 
730 623.9 ft 18 gpm 

Simulation REM2 

Permeability of Aquifer doubled 
Permeability of Slurry Wall Quadrupled to 4x10-6 em/sec 

Infiltrating precipitation 2 Jtjyear inside slurry walled a 
1.6E+07 gal/yr for the 24 acre area 

29.6 gpm " " " " 

12 groundwater extraction points (drains) 

' Time Total Pumping 
(days) Head Rate (12 wells) 

------ ---------------
0 634.1 ft 

30 629.6 ft 210 gpm 
90 626.1 ft 108 gpm 

180 624.1 ft 62 gpm 
365 623.3 ft 42 gpm 
730 623.0 ft 36 gpm 



Table 2 (continued) 
Summary of Output 

Remediation Simulation 

Simulation REM3 

Same as REM1, except 
Permeability of Slurry Wall increase to 10e-5 em/sec 

Infiltrating precipitation 1 ft/year inside slurry walled a 
7.8E+06 gal/yr for the 24 acre area 

14.8 gpm " " ~ " 

12 groundwater extraction points (drains) 

Time Total Pumping 
(days) Head Rate (12 wells) 

------- ---------------
0 634.1 ft 

30 630.2 ft 175 gpm 
90 626.9 ft 84 gpm 

180 625.2 ft 47 gpm 
365 624.3 ft 30 gpm 
730 624.0 ft 25 gpm 

Simulation REM4 

Same as REM1, except NO Slurry Wall 

Infiltrating precipitation 1 ft/year inside slurry walled a 
7.8E+06 gal/yr for the 24 acre area 

14.8 gpm " " " " 

12 groundwater extraction points (drains) 

Time Total Pumping 
(days) Head Rate (12 wells) 

------ ---------------
0 634.1 ft 

30 631.0 ft 201 gpm 
90 627.4 ft 124 gpm 

180 625.9 ft 93 gpm 
365 625.2 ft 80 gpm 
730 . 625.0 ft 76 gpm 
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Simulation REM5 

Table 2 (continued) 
Summary of Output ;; 

Remediation Simulation 

Same as REM1, except NO Slurry Wall 
and K doubled 

Infiltrating precipitation 1 ft/year inside slurry walled a 
7.8E+06 gal/yr for the 24 acre area 

14.8 gpm " " " " 

12 groundwater extraction points (drains) 

Time Total Pumping 
(days) Head Rate (12 wells) 

------ ---------------
0 634.1 ft 

30 630.1 ft 245 gpm 
90 627.2 ft 170 gpm 

180 625.9 ft 138 gpm 
365 625.4 ft 124 gpm 
730 625.3 ft 121 gpm 
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Lower Aquifer Simulation Cross-Sectional View 
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Lower Aquifer Simulation 
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Supplement to Appendix A, ACS NPL Site, Feasibility Study 
Groundwater Modeling -- Northwest Area 

A zone of affected groundwater was identified in the upper aquifer extending 500 to 600 
feet to the northwest of the ACS facility (Northwest Area). The groundwater contained 
levels of BETX greater than 10 ppm, and levels of chlorinated ethanes greater than 1 ppm. 
After the implementation of a groundwater pump and treat system to remediate the 
groundwater within the ACS facility and the Off-Site Containment Area, there is still the 
potential that groundwater gradients in the Northwest Area may still be toward the 
northwest, away from the Site. 

Over pumping of the upper aquifer could be expected to relatively quickly de-water the 
upper aquifer in the Northwest Area because of the following factors: the relatively low 
hydraulic conductivity, the relatively thin saturated thickness, and the absence of major 
recharge sources (other than the drainage ditch). 

The saturated thickness of the upper aquifer in.the Northwest Area is approximately 12 
feet. Findings of the Remedial Investigation indicate that the·hydraulic conductivity of the 
upper aquifer in the Northwest Area is approximately 3x1Q-3 ft/min (l.SxlQ-3 em/sec). In 
addition, remediation would be causing de-watering of the aquifer to the east, upgradient 
from the Northwest Area. 

Groundwater flow modeling was used to evaluate the number of groundwater extraction 
wells, their locations and their pumping rates, to effectively control the groundwater 
gradient, without de-watering the upper aquifer (and wetland areas) in the Northwest 
Area. The groundwater model remedial implementation was used (REM4. *). Attached 
Figure A shows the finite-difference model grid node assignments for the model. Figure B 
is a plot of the modeled water table which results when five, 2 gpm extraction wells are 
placed in the Northwest Area to control the upper aquifer hydraulic gradient, during the 
remediation of the ACS facility and Off-Site Containment Area. (It should be noted that 
the orientation of the plot in Figure B is rotated 90 degrees counter-clockwise from Figure 
A). This is because the model uses a column and row coordinate system (3rd quadrant 
plot) and the plotting program plots uses an X-Y coordinate system (first quadrant plot). 

Assuming the RI estimates of hydraulic conductivity, a total groundwater extraction rate of 
approximately 10 gpm will control the hydraulic gradient. However, a pumping rate 
greater than 2 gpm at any one location is likely to de-water the aquifer in the vicinity of the 
well and limit pumping efficiency. 

The estimated volume of affected groundwater in the Northwest area is 900,000 cubic feet 
(7 million gallons). The calculation is based on the following assumptions: aquifer area == 
500 ft by 600 ft, saturated aquifer thickness = 12 ft, and aquifer porosity = 25% ). With a 
continuous total groundwater extraction rate of 10 gpm, this volume of water would be 
extracted from the upper aquifer in approximately 500 days. 
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Figure A. Finite-Difference Grid, Model Node Assignments 
For Northwest Area Groundwater Remediation 
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Figure B. 

I 
Gradient Control In Northwest Area, 5 2-gpm wells 
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Appendix 8 

Detailed Cost Estimates For 
Final Alternatives In Section 4.0 
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APPENDIXB 

DETAILED COST ESTIMATES 

Detailed cost estimates are presented by task for each alternative discussed in Section 
4.0 of the FS. Line item costs are presented for each of the primary tasks necessary to 
implement the alternative. Some of the individual tasks are common to the 
implementation of all of the alternatives (e.g., surface water diversion, site preparation). 
The total net present worth (i.e., the sum of the total capital costs and total present 
worth O&M) was calculated for each alternative for cost comparison purposes. 

The cost estimates have been organized-according to the following categories: 

Direct Capital Costs: includes all labor, equipment and materials costs directly 
associ~ted with the acquisition and installation of source and groundwater 
treatment systems, as well as the implementation of necessary tasks prior to the 
installation of the treatment systems. These are mostly one time only costs 
incurred at the beginning of the project. The basis for each of the line item cost 

_ estimates is also presented (e.g., 65,000 cubic yards of soil for on-Site 
incineration of buried waste in Alternative 3A); 

Indirect Capital Costs: includes all labor associated with ancillary support 
services necessary to complete the tasks included in the direct capital costs (e.g., 
engineering design). These costs have been presented as a percentage of the 
direct capital costs. The percentages listed under "% Capital" have been 
adjusted accordingly if an Indirect Capital Cost line item has been assumed to be 
the same for more than one of the alternatives for purposes of alternative 
comparison. For most of the alternatives, the costs associated with the "Design 
Level Investigation", "Engineering Design", "Startup Costs" and "License/Permit 
Fees/Oversight" subcategories have been assumed to be approximately the same 
for most of the alternatives. 

Operation and Maintenance (O&M) Costs: includes labor, raw materials, 
utilities, maintenance, analytical, etc. costs associated with operating each of the 
components of the remedial action system. It also includes the costs associated 
with the administration and oversight of the remedial action alternative. These 
costs are incurred on an annual basis until the remedial action alternative has 
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been completed. The present worth was determined for each of the O&M line 
items based on a 5% discount rate and the number of years the O&M costs 
associated with that line item would be incurred. 

The following is a brief description of the primary line items included in the "Direct 
Capital" and "O&M" categories: 

DIRECf CAPITAL COSTS 

Surface Water Diversion: includes the construction of a surface water runoff collection 
system (e.g., drainage ditches) to take the place of the Fire Pond which has been 
proposed to be filled in during remedial action activities. 

Site Preparation: includes the clearing and grubbing of source treatment areas, the 
installation of additional utility lines and the construction of additional access roads etc. 

Groundwater Extraction System: includes the installation of aU wells, pumps and header 
piping associated with the upper aquifer dewatering and containment systems. It was 
assumed that vertical extraction wells would be installed. 

Groundwater Treatment System: includes all equipment and installation costs 
associated with the groundwater treatment system. The capital cost is based on the use 
of air stripping and ion exchange as the primary treatment process options. The number 
of wells for Alternative 2 is assumed to be less than other treatment ·alternatives ·since 
only off-Site pumping would be required (i.e., Site would not be dewatered). The slurry 
wall system would contain on-Site groundwater. The groundwater pumping rate for 
Alternative 4 was assumed to be less than the remaining treatment alternatives since this 
alternative does not require the Site to be dewatered. 

Remove ACS Tank Farms: includes the dismantling and removal of two current tank 
farms located on top of the Still Bottoms and Treatment Lagoon Areas. 

Excavation of Drums: includes the excavation of intact buried drums located in the On
Site Containment, Still Bottoms and Treatment Lagoon Areas. 
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Repackaging and Off-Site Incineration of Drums: includes the placement of excavated 
drums into overpack drums and transportation and disposal costs associated with off-Site 

incineration. 

Off-Site Disposal of Drum and Miscellaneous Debris: includes excavation and off-Site 
disposal costs for drum carcasses and remnants, free liquids and other miscellaneous 
debris encountered during remedial action activities which would otherwise interfere 
with the implementation of an alternative. 

Source Treatment: includes all equipment and installation costs associated with the 
primary source treatment process option listed in the alternative description. The costs 
associated with the construction of any structures, foundations or buildings required by 
the treatment system would also be included in this line item. 

The total costs associated with On-Site incineration and low temperature thermal 
treatment were presented on a unit cost basis under the "Direct Capital Costs" category. 
On-Site thermal treatment is typically performed by a vendor on a mobile basis (i.e., 
capital equipment would not be purchased). Costs would be paid on a monthly or per 
volume of soil treated basis. It was considered more representative to present the costs 
associated with thermal treatment in this manner. 

o·& MCOSTS 

Groundwater Monitoring: includes labor and analytical costs for groundwater sampling 
performed on a quarterly basis. 

Groundwater Extraction Wells: includes utility and maintenance costs 'associated with 

operating the groundwater extraction system. 

Groundwater Treatment: includes labor, raw materials, utilities, maintenance, 

analytical, etc. costs associated with operating the groundwater treatment system. The 

O&M cost is based on the use of air stripping and ion exchange as the primary treatment 
process options. The total annual O&M cost was split into thirds to allow for lower 

treatment costs with time based on decreasing influent concentrations with continuous 
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source treatment and groundwater flushing. "Initial Groundwater Treatment" 
corresponds to the time period of highest influent concentrations prior to the completion 
of source treatment activities; while "Intermediate Groundwater Treatment" corresponds 
to the time period of decreasing influent concentrations following the completion of 
source treatment activities; and "Final Groundwater Treatment" corresponds to the time 
period of lowest influent concentrations following the completion of source treatment 
and allowing for the effects of continuous groundwater flushing. 

Insurance: includes contractor insurance costs associated with remedial action activities, 
and was calculated as a percentage of the direct capital cost for the primary soils and 
buried waste treatment process option. It was assumed that the cost for insurance would 
only be incurred sured over the treatment time frame for buried waste and soils. 

Reserve Fund: includes funds which are set aside for the replacement of capital 
equipment that may become inoperable or obsolete over the course of remedial action 
activities and was calculated as a percentage of the direct capital cost for the primary 
soils and buried waste treatment process option. It was assumed that the cost for the 
reserve fund would only be incurred over the treatment time frame for buried waste and 
soils. 

Administration: includes contractor oversight and client and Agency correspondences 
associated with remedial action activities. 

Cost Sensitivity Analysis 

Since 'the primary variable included in the cost sensitivity analysis were found to impact 
only the magnitude of the cost estimate and not the relative comparison of alternatives, a 
qualitative discussion is presented as opposed to quantitative estimates of the cost range 
for each alternative. Separate discussions of variables which can affect the costs of the 
groundwater treatment process options retained for detailed analysis are presented 
throughout Section 4.2.7. Presented below ,is a brief discussion of the primary variables 
which could potentially impact the magnitude of the cost estimates, as well as the 
alternatives most likely to be impacted by variations in the assumptions used in the 
preparation of the cost estimates. 
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Treatment Time Frame: Variations in the assumed treatment time frames for 
each alternative would directly affect to the present value 0 & M costs for each 
alternative. Variations in the treatment time frame assumptions are most likely 
to occur for Alternatives 4, 5, 6 and 8 since time frames for these alternatives 
are sensitive to contaminant removal rates. ~Treatment time frames for 
Alternatives 2, 3 and 7 are more dependent on material handling operations 
which are less likely to vary from the assumed values. 

Buried Waste Delineation: A variation in the percentage of materials to be 
treated that meet the criteria of buried waste would have the most impact on 
costs for alternatives involving separate treatment process options for buried 
waste and soils. The costs for Alternatives 3 and 6, which involve thermal 
treatment of buried waste and alternative soils treatment, would be impacted 
the most by a variation in the percentage of buried waste to total materials 
requiring treatment. 

Soil Volume: A variation in the volume of soils requiring treatment would 
have the most impact on the costs of process options whose 0 & M costs are 
directly tied to material handling requirements. The costs for alternatives 4, 7 
and 8, which either involve treating a specified surface area or excavating and 
handling soils, would be impacted the most by variations in soil volume from 
the assumed values. The costs for Alternatives 5 and 6 would be impacted to a 
lesser degree by variations in the soil volume to be treated since the installation 
of additional extraction wells does not represent a significant percentage of the 
overall costs for these alternatives. Besides some increase to the 0 & M costs, 
the remaining costs associated with vapor extraction treatment for Alternatives 
5 and 6 are fixed in relation to the volume of soils to be treated. 

Average Contaminant Concentrations: A significant variation from the 
assumed contaminants concentrations would have the most impact on the costs 
of process options whose 0 & M costs are directly tied to the total mass of 
contaminants removed. The costs for Alternatives 4, 5, 6 and 8 would be 
impacted the most by significant variations from the assumed contaminant 
concentrations siric-e 0 & M costs associated with air pollution control and 
treatment time frame would vary. Refer to the above discussion pertaining to 
cost sensitivity involving "Treatment Time Frame." 0 & M costs for 
Alternatives 3 and 7, which iiwolve thermal treatment, are relatively insensitive 
to variations in contaminant concentrations. 
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Criteria Used to Delineate Buried Waste and Soils: Variations from the 
assumed criteria used to delineate buried waste and soils would have a direct 
impact on the volumes to be treated. Refer to the above discussions pertaining 
to cost sensitivity involving "Buried Waste Delineation" and "Soil Volume." 

Health-Based Cleanup Criteria: The establishment of final cleanup criteria 
would have the most impact on the costs of process options where mass transfer 
relationships (e.g., desorption, diffusion) may limit the rate of contaminant 
removal and final residual contaminant levels which are achievable. The 
treatment time frames for Alternatives 4, 5, 6 and 8 (in-situ steam stripping, 
vapor extraction and biological treatment) may be affected by mass transfer 
relationships. Assumed treatment time frames for Alternatives 3 and 7, which 
involve thermal treatment, are insensitive to mass transfer relationships. 

Unit Costs for Treatment: Thermal treatment is the only process option for 
which the entire cost of treatment is based on an average of unit costs provided 
by multiple vendors. Since Alternative 7 involves thermal treatment 
exclusively, it would be the most sensitive to variations in assumed unit costs. 
Alternatives 3 and 6, which involve thermal treatment of buried wastes only, 
·would be less sensitive to variations in the unit cost. The cost estimates for the 
remaining process options were compared against literature and vendor quoted 
unit costs as a method of comparing the relative accuracy of cost estimates 
prepared by alternative means. 

Groundwater Treatment Variables: Variables which could impact the capital 
and/or 0 & M costs for groundwater treatment include pumping rate, 
treatment time frame and average contaminant concentrations. Variations. 
from assumed values would directly affect groundwater treatment costs. A 
detailed cost sensitivity discussion of each variable is not presented since 
groundwater treatment costs are relatively constant for all of the alternatives 
except Alternative 1 (No Action). Variations from the assumed values should 
impact the costs of each of the alternatives equally. 
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ADDENDUM TO APPENDIX B 
BREAKDOWN AND BASIS OF COST ESTIMATES 

ALTERNATIVE ITEM1,2 

I. LINE ITEMS COMMON 
TO MULTIPLE ALTERNATIVES 

A. Direct Capital Costs Surface Water Diversion 
Site Preparation 
Tank Demolition 

Excavation of Drums 

Repackaging and Off-
Site Incineration of Drums 

Off-Site Disposal of 
Miscellaneous Debris 

Groundwater ·Extraction System 
a. wells 

b. pumps 

c. piping 

d. electrical/heat tracing 

B. Annual O&M Costs Soil Excavation 

Groundwater Monitoring 

Groundwater Extraction 

Administration 

D. GROUNDWATER TRFATMENT 
PROCESS OPTIONS 

A Air Stripping Direct 
Capital Costs 

B. Air Stripping Annual 
O&M Costs 

C. Biological Direct 
Capital Costs 

Equipment 

Thcnnal Treatment Unit 

Effluent Carbon Regeneration 

Thcnnal Treatment 

Utilities 

Equipment 

-1-

TOTALCOST3 

$200,000 
SS2S,OOO 
$150,000 

$.50,000 

$700/drum 

$1,000,000 

$100,000 

$25,000 

$200,000 

$130,000 

$300,000 

$200,000 

$65,000 

$200,000 

$240,000 

$300,000 

$200,000 

$250,000 

sss,ooo 

$1,800,000 

Means Construction (1990), 
engineering estimates and past 
experience with similar applications 

$100/drum unit cost based on past 
experience with similar applications 

Vendor quote 

Engineering estimate 

$4,000/wcll installed unit cost-based on 
past experience with similar applications 
$2,000/pump installed-Means 
Construction (1990) 
$10/lincar foot installed-Means 
Construction (1990) 
Engineering estimate and past 
experience with similar applications 

$19.00/cu.yd. total unit cost-Means 
Construction (1990) 

Engineering estimate and past 
experience with similar applications 

Engineering estimate 

Engineering estimate 

U.S. EPA (1990), Hall ct al. (April 
1981), Chemical Engineering (1988), 
vendor quotes and past experience with 
similar applications 

U.S. EPA (1990) and Mullins ct. al. 
(May 1988) 

Engineering estimate 

U.S. EPA (1990) 

Engineering estimate 

Vendor quote 



ADDENDUM TO APPENDIX B 
BREAKDOWN AND BASIS OF COST ESTIMATES 

ALTERNATIVE 

D. Biological Annual 
O&M Costs 

E. UV /Oxidation Direct 
Capital Costs · 

F. UV /Oxidation Annual 
O&M Costs 

G. Ion Exchange 
Capital Costs 

H. Ion Exchange Annual 
O&M Costs 

III. ALTERNATIVE 2 

A. Direct Capital Costs 

ITEM1,2 

Electrical, Nutrients 
and Oxygen 

Carbon Regeneration 

Labor 

Equipment 

Hydrogen Peroxide, 
Electricity, Ozone 

Equipment 

Raw Materials, Utilities, 
Disposal of Backwash 
Residues 

·slurry Wall 

B. Annual O&M Costs None 

IV. ALTERNATIVE3 
(THERMAL TREATMENI) Incineration 

Low Temperature Thermal 

V. ALTERNATIVE4 
(IN-SITU SfEAM SfRIPPING) 

A. Direct Capital Costs Auger System 

Steam System 

Vapor Treatment 

-2-

TOTALCOSf3 

$160,000 

$150,000 

$65,000 

$800,000 

$660,000 

$200,000 

$110,000 

$1,000,000 

$2.3 million 

$700,000 

$1.4 million 

M§!§ 

Vendor quote 

Engineering estimate 

Engineering estimate 

Vendor quote 

Vendor quote 

U.S. EPA (January 1987) 

U.S. EPA (January 1987) and 
engineering estimates 

$8.60/sq.ft. unit cost averaged from U.S. 
EPA (October 1987) 

$450/cu.yd. unit cost for capital and 
annual O&M is average of multiple 
vendor quotes 

$300/cu.yd. unit cost for capital and 
annual O&M is average of multiple 
vendor quotes 

Extrapolated from .U.S. EPA (August 
1990) . 

Extrapolated from Cheremisnoff 
(March 1985), Hall, et al. (April 1982), 
Chemical Engineering (1988) and 
engineering estimates 

U.S. EPA (September 1986), Vatavuk 
and Neveril (November 1980 and July 
1982), Hall, et al. (April 1982), vendor 
quotes and engineering estimates 
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ADDENDUM TO APPENDIX B 
BREAKDOWN AND BASIS OF COST ESTIMATES 

ALTERNATIVE 

B. Annual O&M Costs 

VI. ALTERNATIVES 5 and 64 
(VAPOR EXTRAcnON) 

A. Direct Capital Costs 

B. Annual O&M Costs 

VII ALTERNATIVE 7 
(THERMAL TREATMENf) 

VIII ALTERNATIVE 8 
(LANDFARMING) 

ITEM1,2 

Auger System 
(electrical & labor) 

Steam System 
(electricity, fuel, chemicals) 

Vapor Treatment 
(power, liquid and carbon 
regeneration, disposal of 
condensed organics) 

. Pumps, Piping, 
Heat Treating, etc. 

Thermal Treatment Unit 

Extraction Wells and Manifold 
Piping Installation 

Thermal Treatment Unit 

Maintenance and Monitoring 

Electricity 

Incineration 

Low Temp Thermal 

A. Direct Capital Costs Install Compacted Oay 

Install Membrane/Sand 

Enclosure 

Fume Incinerator 

Air Collection System 

-3-

TOTALCOST3 

S2.6million 

$600,000 

$500,000 

$150,000 

$300,000 

$150,000 

$200,000 

$110,000 

$30,000 

$300,000 

$400,000 

$850,000 

$200,000 

Extrapolated from U.S. EPA 
(August 1990) 

Extrapolated from Cheremisnoff 
(March 1985) and engineering estimates 

Engineering estimates 

Means Construction (1990), vendor 
quotes, engineering estimates and past 
experience with similar applications 

Vatavuk and Neveril (November 1980 
and July 1982), U.S. EPA (September 
1986) 

Means Construction (1990), vendor 
quotes and past experience with similar 
applications 

U.S. EPA (September 1986), U.S. EPA 
(May 1990) and engineering estimates 

En gi nee ring estimates and past 
experience with similar applications 

Engineering estimates 

$450/cu.yd. unit cost for capital and 
annual O&M is average of multiple 
vendor quotes 

$300/cu.yd. unit cost for capital and 
annual O&M is average of multiple 
vendor quotes 

$12.87 unit cost; Means Construction 
(1990) and engineering estimates. 

$3.50/sq.ft. unit cost; Means 
Construction (1990) and engineering 
estimates 

$6.76/sq.ft. unit cost; Means 
Construction (1990) and engineering 
estimates 

Vatavuk and Neveril (November 1980 
and July 1982) and U.S. EPA 
(September 1986) 

Means Construction (1990) and 
engineering estimates 



ADDENDUM TO APPENDIX B 
BREAKDOWN AND BASIS OF COST ESTIMATES 

ALTERNATIVE ITEM1,2 TOTALCOSf3 

$300,000 B. Annual O&M Costs Power, Nutrients and Water 

Labor $150,000 

Engineering estimates and past 
experience with similar applications 

·Engineering estimates and past 
experience with similar applications 

XI. ALTERNATIVE 8 
(SLURRY-PHASE BIOREACfOR) 

A Direct Capital Costs 

B. Annual O&M Costs 

Equipment 

Power, Nutrients, Water 
and Labor 

$2,800,000 

$900,000 

Hall, et at. (April 1982), Chemical 
Engineering (1988), Means Construction 
(1990), vendor quote 

Engineering estimates 

Notes: 
-1-. -Only the primary components of the direct capital and annual O&M costs are presented in this 

table. Therefore, total costs in this table will not be equal to the FS cost estimate presented for 
each alternative. 

2. 

3. 

4. 

Installation (e.g., mechanical, electrical, etc.) and annual maintenance were assumed to be 
percentages of the capital costs based on engineering judgment. · · 

All costs obtained from references, etc. were converted to 1991 dollars using al?propriate 
Chemical Engineering Plant Cost Indices obtained from Chemical Engineering Magazme. 

Refer to IV for thennal treatment cost breakdown for Alternative 6 .. 

-4-
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·I ALTERNATIVE 2 

SLURRY WALL SITE; AND GROUNDWATER PUMPING AND TREATMENT 

I 
I: 
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I 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Groundwater Extraction Wells 
Groundwater Treatment 
Slurry Wall 

UNIT 

lump sum 
wells 
gpm 
sq ft 

QUANTITY 

1 
6 

100 
116,000 

TOTAL DIRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 

%OF CAPITAL 
Mobilization 10% 
Health & Safety 10% 
Design Level Investigation 30% 
License/Permit Costs/Oversight 10% 
Scope Contingency 15% 

TOTAL INDIRECT CAPITAL COSTS 

OPERATION & MAINTENANCE COSTS 

ANNUAL DISCOUNT NUMBER 
O&M RATE OF YEARS 

Groundwater Monitoring $200,000 5% 30 
Groundwater Extraction Wells $20,000 5% 30 
Groundwater Treatment $250,000 5% 30 
Reserve Fund $10,000 5% 30 
Administration $50,000 5% 30 

TOTAL PRESENT WORTH O&M 

TOTAL NET PRESENT WORTH 

COST 

$200,000 
$200,000 
$800,000 

$1,000,000 

$2,200,000 

$220,000 
$220,000 
$660,000 
$220,000 
$330,000 

$1,650,000 

PRESENT 
WORTH 

$3,074,000 
$307,000 

$3,843,000 
$154,000 
$769,000 

$8,150,000 

$12,000,000 
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ALTERNATIVE 3A 
EXCAVATION AND ON-SITE INCINERATION OF BURIED WASTE; 
AND GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Trial Bum 
On-site Incineration 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 
Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

UNIT QUANTITY 

lump sum 1 
lump sum 1 
wells 24 
gpm 200 
lump sum 1 
drums 500 
drums 500 

lump sum 1 

lump sum 1 
cu yds 65,000 

TOTAL DIRECT CAPITAL COSTS 

TOTAL INCINERATION COSTS 

%OF CAPITAL 

20% 
20% 
12% 

12% 
12% 
20% 
30% 

TOTAL INDIRECT CAPITAL COSTS 

--~----- - -- -

UNIT 
COST 

$450 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 
$50,000 

$350,000 

$1,000,000 

$200,000 
$29,250,000 

$4,180,000 
$29,250,000 

$836,000 
$836,000 
$502,000 
$502,000 
$502,000 
$836,000 

$1,254,000 

$5,270,000 
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ALTERNATIVE 3A 
EXCAVATION AND ON-SITE INCINERATION OF BURIED WASTE; 
AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Insurance 
Reserve Fund 
Administration 

ANNUAL 
O&M 

$200,000 
$65,000 

$250,000 
$250,000 

$250,000 
$50,000 
$50,000 

$200,000 

DISCOUNT 
RATE 

5% 
5% 
5% 
5% 

5% 
5% 
5% 
5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 
10 
20 

30 
1 

1 
30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,930,000 
$3,116,000 

$3,843,000 
$48,000 
$48,000 

$3,074,000 

$16,130,000 

$54,800,000 
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ALTERNATIVE 3B 
EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF BURIED WASTE; 

AND GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Treatability/Pilot Study 
On-site Low Temp 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 
Design Level Investigation 

Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

UNIT QUANTITY 

lump sum 1 
lump sum 1 
wells 24 
gpm 200 
lump sum 1 
drums 500 
drums 500 

lump sum 1 

lump sum 1 
cu yds 65,000 

TOTAL DIRECT CAPITAL COSTS 

TOTAL LOW TEMP COSTS 

%OF CAPITAL 
20% 
20% 
12% 
12% 
12% 
20% 
30% 

TOTAL INDIRECT CAPITAL COSTS 

UNIT 
COST 

$300 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 

$50,000 
$350,000 

$1,000,000 

$200,000 
$19,500,000 

$4,180,000 
$19,500,000 

$836,000 
$836,000 
$502,000 
$502,000 
$502,000 
$836,000 

$1,254,000 

$5,270,000 
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ALTERNATIVE 3B 
EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF BURIED WASTE; 
AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Insurance 
Reserve Fund 
Administration 

ANNUAL 
O&M 

$200,000 
$65,000 

$250,000 
$250,000 

$250,000 
$50,000 
$50,000 

$200,000 

DISCOUNT 
RATE 

5% 
5% 
5% 
5% 

5% 
5% 
5% 
5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 
10 
20 

30 
1 
1 

30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,930,000 
$3,116,000 

$3,843,000 
$48,000 
$48,000 

$3,074,000 

$16,130,000 

$45,100,000 
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ALTERNATIVE 4 
IN-SITU STEAM STRIPPING OF BURIED WASTE, SOILS AND GROUNDWATER; 
AND GROUNDWATER PUMPING AND TREATMENT 

ITEM UNIT QUANTITY 

DIRECT CAPITAL COSTS 

Surface Water Diversion lump sum 1 
Site Preparation lump sum 
Groundwater Extraction System wells 24 
Groundwater Treatment System gpm 150 
Remove ACS Tank Farms lump sum 1 
Excavation of Drums drums 500 
Repackaging and Off-site drums 500 

Incineration of Drums 
Off-site Disposal of Drum lump sum 1 

and Miscellaneous Debris 
Pilot Study lump sum 1 
In-Situ Steam Stripping augers 8 

TOTAL DIRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 

%OF CAPITAL 
Mobilization 10% 
Health & Safety 10% 
Design Level Investigation 6% 
Engineering Design 6% 
Startup Costs 6% 
License/Permit Fees/Oversight 10% 
Scope Contingency 15% 

TOTAL INDIRECT CAPITAL COSTS 

COST 

$200,000 
$4 7 5 , 000 
$500,000 

s 1 , 000,000 
s 150,000 

$50,000 
$350,000 

s 1 , 000,000 

$200,000 
$4,500,000 

$8,430,000 ' 

$843,000 
$843,000 
$506,000 
$506,000 

$506,000 
$843,000 

s 1 ,265,000 

$5 ,310, 000 
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ALTERNATIVE 4 

IN-SITU STEAM STRIPPING OF BURIED WASTE, SOILS AND GROUNDWATER; 

AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

ANNUAL DISCOUNT NUMBER 

Groundwater Monitoring 

Groundwater Extraction Wells 
Initial Groundwater Treatment 
Final Groundwater Treatment 
In-Situ Steam Stripping 
Insurance 
Reserve Fund 
Administration 

O&M RATE OF YEARS 

$200,000 5% 30 
$65,000 5% 30 

$325,000 5% 15 
$325,000 5% 30 

$2,700,000 5% 10 
$50,000 5% 10 
$50,000 5% 10 

$200,000 5% 30 

TOTAL PRESENT WORTH O&M 

TOTAL NET PRESENT WORTH 

PRESENT 

WORTH 

$3,074,000 
$999,000 

$3,373,000 
$4,996,000 

$20,849,000 
$386,000 
$386,000 

$3,074,000 

$37,140,000 

$50,900,000 



I 
I 
I 
I 
·I ! 

.I 
- I 

I~ 

I 
,I-'. 
I ~ 

I 
I I 

I 
I 
I 
I 



I 
I 
I 
I 

I·. 
I 
I 
I 
.I 
I 
I 
I 

I 
' 

I 
I 
I 
' 

ALTERNATIVE 5 
IN-SITU VAPOR EXTRACTION OF BURIED WASTE AND SOILS; AND 
GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Off-site Disposal of PCB Soil 

at RCRAffSCA Landfill 
Treatability/Pilot StUdy 
Vapor Extraction Pilot Study 
Vapor Extraction 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 
Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

UNIT 

Jump sum 
Jump sum 
wells 
gpm 
lump sum 
drums 
drums 

Jump sum 

cu yds 
lump sum 
lump sum 
systems 

QUANTITY 

I 
1 

24 
200 

500 
500 

1 

1000 
1 
1 
4 

TOTAL DIRECT CAPITAL COSTS 

%OF CAPITAL 
20% 
20% 
10% 
10% 
10% 
20% 
25% 

TOTAL INDIRECT CAPITAL COSTS 

COST 

$200, ()()() 
$525, ()()() 
$500, ()()() 

$1 , 200' ()()() 
$150,000 

$50,000 
$350,000 

$1 '()()(), ()()() 

$7 00, ()()() 
$200,000 
$200,000 
$800,000 

$5,880,000 

$1,176,000 
$1,176,000 

$588,000 
$588,000 
$588,000 

$1,176,000 
$1,470,000 

$6,760,000 
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ALTERNATIVE 5 
IN-SITU VAPOR EXTRACTION OF BURIED WASTE AND SOILS; AND 
GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

ANNUAL DISCOUNT NUMBER 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater· Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Vapor Extraction 
Insurance 
Reserve Fund 
Administration 

O&M RATE OF YEARS 

$200,000 5% 30 
$65,000 5% 30 

$250,000 5% 10 
$250,000 5% 20 

$250,000 5% 30 

$400' 000 5% 15 
$10,000 5% 16 
$10,000 5% 16 

$200,000 5% 30 

TOTAL PRESENT WORTH O&M 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3 '07 4 '000 
$999 '000 

$1,930,000 
$3' 116,000 

$3,843,000 
$4,152,000 
. $108,000 

$108,000 

$3 '07 4 '000 

$20' 400' 000 

$33, ()()(), ()()() 
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ALTERNATIVE 6A 
EXCAVATION AND ON-SITE INCINERATION OF BURIED WASTE; 
IN-SITU VAPOR EXTRACTION OF SOILS; AND 
GROUNDWATER PUMPING AND TREATMENT 

UNIT 
ITEM UNIT QUANTITY COST 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Trial Bum 
On-site Incineration 
Vapor Extraction Pilot Study 
Vapor Extraction 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 
Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

lump sum 1 
lump sum 1 
wells 24 
gpm 200 
lump sum 1 
drums 500 
drums 500 

lump sum 1 

lump sum. 1 
cu yds 35,000 
lump sum 1 
systems 4 

TOTAL DIRECT CAPITAL COSTS 

TOTAL INCINERATION COSTS 

%OF CAPITAL 
20% 
20% 
10% 
10% 
10% 
20% 
25% 

TOTAL INDIRECT CAPITAL COSTS 

$450 

. .: . 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 
$50,000 

$350,000 

$1,000,000 

$200,000 
$15,750,000 

$200,000 
$800,000 

$5,180,000 
$15,750,000 

$1,036,000 
$1,036,000 

$518,000 
$518,000 
$518,000 

$1,036,000 
$1,295,000 

$5,960,000 



I 
I· 

. · .. I 
I 

I' 
I 
II 

I .. I ! 

I 
. ·: I 

I 
I ! 

.I~ 

I 
I 
I 
I i 



I 
I 
I 
I 

I 
.I: 
I 
I 
I 
I 

i 

I 
I 
I 
I 

ALTERNATIVE 6A 
EXCAVATION AND ON-SITE INCINERATION OF BURIED WASTE; 
IN-SITU VAPOR EXTRACTION OF SOILS; AND 
GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Vapor Extraction 

·Insurance 
Reserve Fund 
Administration 

ANNUAL 
O&M 

$200,000 
$65,000 

$250,000 
$250,000 

$250,000 
$400,000 

$10,000 
$10,000 

$200,000 

DISCOUNT 
RATE 

5% 
5% 
5% 
5% 

5% 
5% 
5% 
5% 
5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 

6 
11 

30 
5 
6 
6 

30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,269,000 
$2,077,000 

$3,843,000 
$1,732,000 

$51,000 
$51,000 

$3,074,000 

$16,170,000 

$43.100,000 
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EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF 

BURIED WASTE; IN-SITU VAPOR EXTRACTION OF SOILS; AND 

GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Treatability/Pilot Study 
On-site Low Temp 
Vapor Extraction Pilot Study 
Vapor Extraction 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 

Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

UNIT QUANTITY 

lump sum 
lump sum 
wells 24 
gpm 200 
lump sum I 

drums 500 
drums 500 

lump sum 1 

lump sum 1 
cu yds 35,000 
lump sum 
systems 4 

TOTAL DIRECT CAPITAL COSTS 

TOTAL LOW TEMP COSTS 

%OF CAPITAL 

20% 
20% 
10% 
10% 
10% 
20% 
25% 

TOTAL INDIRECT CAPITAL COSTS 

UNIT 
COST 

$300 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 

$50,000 
$350,000 

$1,000,000 

$200,000 
$10,500,000 

$200,000 
$800,000 

$5,180,000 
$10,500,000 

$1,036,000 

$1,036,000 
$518,000 

$518,000 
$518,000 

$1,036,000 
$1,295,000 

. $5,960,000 
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EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF 
BURIED WASTE; IN-SITU VAPOR EXTRACTION OF SOILS; AND 

GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 

Groundwater Extraction Wells 

Initial Groundwater Treatment 

Intermediate Groundwater 

Treatment 

Final Groundwater Treatment 

Vapor Extraction 
Insurance 

Reserve Fund 

Administration 

ANNUAL DISCOUNT 
O&M RATE 

$200,000 5% 
$65,000 5% 

$250,000 5% 
$250,000 5% 

$250,000 5% 
$400,000 5% 

$10,000 5% 
$10,000 5% 

$200,000 5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 

6 
11 

30 
5 
6 
6 

30 

TOTAL NET PRESENT WORTH 

. ;"··~-

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,269,000 
$2,077,000 

$3,843,000 
$1,732,000 

$51,000 
$51,000 

$3,074,000 

$16,170,000 

$37,800,000 

I 
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ALTERNATIVE 7A 
ON-SITE INCINERATION OF BURIED WASTE AND SOILS; 
AND GROUNDWATER PUMPING AND TREATMENT 

ITEM UNIT QUANTITY 

DIRECT CAPITAL COSTS 

Surface Water Diversion lump sum 1 
Site Preparation lump sum 1 
Groundwater Extraction System wells 24 
Groundwater Treatment System gpm 200 
Remove ACS Tank Farms lump sum 1 
Excavation of Drums drums 500 
Repackaging and Off-site drums 500 

Incineration of Drums 
Off-site Disposal of Drum lump sum 1 

and Miscellaneous Debris 
Trial Bum lump sum 1 
On-site Incineration cu yds 135,000 

TOTAL DIRECT CAPITAL COSTS 

TOTAL INCINERATION COSTS 

I INDIRECT CAPITAL COSTS 

I 
I 
I 
I 
I 
I 
I 

Health & Safety 
Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

%OF CAPITAL 
20% 
20% 

12% 
12% 
12% 
20% 
30% 

TOTAL INDIRECT CAPITAL COSTS 

UNIT 
COST 

$450 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 

$50,0oo 
$350,000 

$1,000,000 

$200,000 
$60,750,000 

$4,180,000 
$60,750,000 

$836,000 
$836,000 

$502,000 
$502,000 
$502,000 
$836,000 

$1,254,000 

$5,270,000 
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ALTERNATIVE 7A 
ON-SITE INCINERATION OF BURIED WASTE AND SOILS; 

AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 

Groundwater Extraction Wells 

Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 

Insurance 
Reserve Fund 
Administration 

ANNUAL 

O&M 

$200,000 
$65,000 

$250,000 

$250,000 

$250,000 
$50,000 
$50,000 

$200,000 

DISCOUNT 

RATE 

5% 

5% 
5% 

5% 

5% 
5% 
5% 
5% 

TOTAL PRESENT.WORTH O&M 

NUMBER. 

OF YEARS 

30 
30 

5 

10 

30 
5 
5 

30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 

$999,000 
$1,082,000 

$1,930,000 

$3,843,000 

$216;000 
$216,000 

$3,074,000 

$14,430,000 

$84.600. ()()() 
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ALTERNATIVE 7B 

EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF BURIED 
WASTE AND SOILS; AND GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 

Site Preparation 

Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 

Excavation of Drums 
Repackaging and Off...,site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 

Treatability/Pilot Study 
On-site Low Temp 

INDIRECT CAPITAL COSTS 

Mobilization 

Health & Safety 

Design Level Investigation 

Engineering Design 

Startup Costs 

License/Permit Fees/Oversight 

Scope Contingency 

UNIT 

lump sum 

lump sum 

wells 
gpm 
lump sum 
drums 

drums 

lump sum 

lump sum 
cu yds 

QUANTITY 

1 

1 
24 

200 
1 

500 
500 

1 
135,000 

TOTAL DIRECT CAPITAL COSTS 

TOTAL LOW TEMP COSTS 

%OF CAPITAL 

20% 
20% 
12% 

12% 
12% 
20% 
30% 

TOTAL INDIRECT CAPITAL COSTS 

UNIT 
COST 

$300 

COST 

$200,000 
$525,000 
$500,000 

$1,200,000 
$150,000 

$50,000 
$350,000 

$1,000,000 

$200,000 
$40,500,000 

$4,180,000 
$40,500,000 

$836,000 
$836,000 
$502,000 
$502,000 
$502,000 
$836,000 

$1,254,000 

$5,270,000 
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ALTERNATIVE 7B 
EXCAVATION AND ON-SITE LOW TEMP THERMAL TREATMENT OF BURIED 
WASTE AND SOILS;.AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 

Insurance 
Reserve Fund 
Administration 

ANNUAL 
O&M 

$200,000 
$65,000 

$250,000 
$250,000 

$250,000 
$50,000 
$50,000 

$200,000 

DISCOUNT 
RATE 

5% 
5% 
5% 
5% 

5% 
5% 
5% 
5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 
5 

10 

30 
5 
5 

30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,082,000 
$1,930,000 

$3,,843,000 
$216,000 
$216,000 

$3,074,000 

$14,430,000 

$64' 400 '()()() 
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EXCAVATION AND LANDF ARMING OF BURIED WASTE AND SOILS; 
AND GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 
Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 
Excavation of Drums 
Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Treatability/Pilot Study 
Land farming 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 
Design Level Investigation 
Engineering Design 
Startup Costs 
License/Permit Fees/Oversight 
Scope Contingency 

UNIT QUANTITY 

lump sum 1 
lump sum 1 
wells 24 
gpm 200 
lump sum 1 
drums 500 
drums 500 

lump sum 1 

lump sum 1 
cu yds 135,000 

TOTAL DIRECT CAPITAL COSTS 

%OF CAPITAL 
10% 
10% 
7% 
7% 
7% 

10% 
15% 

TOTAL INDIRECT CAPITAL COSTS 

COST 

$200,000 
$535,000 
$500,000 

$1,200,000 
$150,000 
$50,000 

$350,000 

$1,000,000 

$400,000 
$2,500,000 

$6,890,000 

$689,000 
$689,000 
$482,000 
$482,000 
$482,000 
$689,000 

$1,034,000 

$4,550,000 
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ALTERNATIVE SA 
EXCAVATION AND LANDF ARMING OF BURIED WASTE AND SOILS; 
AND GROUNDWATER PUMPING AND TREATMENT 

OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 
Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Soil Excavation 
Land farming 
Insurance 
Reserve Fund 
Administration 

ANNUAL DISCOUNT 
O&M RATE 

$200,000 5% 
$65,000 5% 

$250,000 5% 
$250,000 5% 

$250,000 5% 
$300,000 5% 
$600,000 5% 
~20,000 5% 
$20,000 5% 

$200,000 5% 

TOTAL PRESENT WORTH O&M 

NUMBER 
OF YEARS 

30 
30 
10 
15 

30 
10 
10 
10 
10 
30 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,930,000 
$2,595,000 

$3,843,000 
$2,317,000 
$4,633,000 

$154,000 
$154,000 

$3,074,000 

$22,770,000 

$34,200,000 
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ALTERNATIVE 8B 
EXCAVATION AND SLURRY-PHASE BIOREACTOR TREATMENT OF BURIED WASTE 

AND SOILS; AND GROUNDWATER PUMPING AND TREATMENT 

ITEM 

DIRECT CAPITAL COSTS 

Surface Water Diversion 
Site Preparation 

Groundwater Extraction System 
Groundwater Treatment System 
Remove ACS Tank Farms 

Excavation of Drums 

Repackaging and Off-site 

Incineration of Drums 
Off-site Disposal of Drum 

and Miscellaneous Debris 
Treatability/Pilot Study 
Slurry-Phase Bioreactor 

INDIRECT CAPITAL COSTS 

Mobilization 
Health & Safety 

Design Level Investigation 

Engineering Design 

Startup Costs 

License/Permit Fees/Oversight 

Scope Contingency 

UNIT QUANTITY 

lump sum 1 
lump sum 1 
wells 24 
gpm 200 
lump sum 
drums 500 
drums 500 

lump sum 1 

lump sum 1 
cu yds 135,000 

TOTAL DIRECT CAPITAL COSTS 

%OF CAPITAL 

10% 
10% 

5% 
5% 

5% 
10% 

15% 

TOTAL INDIRECT CAPITAL COSTS 

COST 

$200,000 
$535,000 
$500,000 

$1,200,000 
$150,000 
$50,000 

$350,000 

$1,000,000 

$400,000 
$6,000,000 

$10,390,000 

$1,039,000 

$1,039,000 

$520,000 
$520,000 

$520,000 
$1,039,000 
$1,559,000 

$6,240,000 
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I ALTERNATIVE SB 

EXCAVATION AND SLURRY-PHASE BIOREACTOR TREATMENT OF BURIED WASTE I AND SOILS; AND GROUNDWATER PUMPING AND TREATMENT 

I 
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OPERATION & MAINTENANCE COSTS 

Groundwater Monitoring 
Groundwater Extraction Wells 

Initial Groundwater Treatment 
Intermediate Groundwater 

Treatment 
Final Groundwater Treatment 
Soil Excavation 
Slurry-Phase Bioreactor 
Insurance 
Reserve Fund 
Administration 

ANNUAL DISCOUNT NUMBER 
O&M RATE OF YEARS 

$200,000 5% 30 
$65,000 5% 30 

$250,000 5% 5 
$250,000 5% 10 

$250,000 5% 30 
$600,000 5% 5 

$2,200,000 5% 5 
$50,000 5% 5 
$50,000 5% 5 

$200,000 5% 30 

TOTAL PRESENT WORTH O&M 

TOTAL NET PRESENT WORTH 

PRESENT 
WORTH 

$3,074,000 
$999,000 

$1,082,000 
$1,930,000 

$3,843,000 
$2,598,000 
$9,525,000 

$216,000 
$216,000 

$3,074,000 

$26,560,000 

$43,200,000 
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APPENDIXC 
AIR STRIPPING TOWER SIMULATIONS 

Introduction 
Air stripping involves transferring contaminants from a wastewater stream (i.e., 
contaminated groundwater) to the vapor phase. The strippability of a given compound 

(i.e., ability of a compound to be transferred) is controlled primarily by the Henry's Law 
constant and temperature. Henry's Law constants for target compounds at the Site are 

presented in Table 3-1. Temperature has a dramatic effect on the Henry's Law constant 

and the mass transfer coefficient. The lower the temperature, the slower the mass 

transfer at the air /water interface. The coldest expected temperature is assumed for 
design. If the Henry's Law constant is between 0.02 and 1.0 (0.0005 and 0.02 atm

m3 /mole at 20 OC), the optimum strippability can be reached by adjusting the air to 

water ratio. If the Henry's Law constant is higher than 1.0, then stripping will be 
essentially complete even at low air to water ratios. If the Henry's Law constant is less 

than about 0.02, the compound is not very volatile, and stripping becomes poorer as the 

Henry's Law constant decreases. 

Air stripping tower design simulations were performed for the ACS Site groundwater 

using the "AIRSTRIP" computer software program (Release 1.1, Copyright 1989) 
developed by Johannes Haaroff and Dave Schoeller. The "AIRSTRIP" program uses the 

Onda correlations as its basis for estimating mass transfer rate constants in counter 

current packed aeration towers. The program allows the user to vary the contaminant to 

be stripped, the concentration of the contaminant, temperature, air /water ratio, packing 
' ' 

type, packing depth, liquidloading rate (i.e., flow rate and tower diameter), and pressure · 

in the tower. By varying these parameters, a stripping tower can be designed to remove 

specific contaminants to a desired level. 

Compounds that cannot be removed effectively by air stripping can be removed by a 

liquid phase carbon adsorption process following the air stripping column. Vapor phase 

carbon adsorption or thermal or catalytic incineration can be used to treat off-gases 

before release to the atmosphere. 



Approach and Results for the ACS Site 
The majority of the organic contaminants found in Site groundwater are amenable to air 
stripping based on Henry's Law constants (see Table 3-1). Compounds found in Site 
groundwater that are not readily stripped include phenols, phthalates, organic acids, 
ethers, and ketones. Liquid phase carbon adsorption polishing was included to remove · 
compounds that are not readily stripped in order to meet the potential NPDES discharge 
criteria identified in Table 4-14. 

Table 4-7 (maximum concentration values) presents assumed groundwater influent 
concentrations by chemical group for the groundwater treatment system. A flow rate of 
200 gallons per minute (gpm) was used for design purposes. It was assumed that the 
strippability (i.e., mass transfer rate coefficients) of individual contaminants would be 
independent of the presence of dilute concentrations of <>.ther contaminants in 

groundwater. Target compounds were selected to simplify the air stripping simulations. 
The final design parameters for the air stripping tower were selected based on the worst 
case simulation for each of the individual target compounds. Simulations for the 
remaining target compounds were then run at the selected design conditions. A safety 
factor is introduced into the design by using the sum of individual influent concentrations 
for the contaminants from a given chemical family to. represent the influent · 

concentration of the corresponding target compounds used in the design simulations. 
This safety factor accounts for the use of empiricaJ correlations in the simulation. 

Air stripping simulations were performed for· organic chemical groups identified iri Table 

4-7, using the representative compounds identified in Section 3.1.2. Generally, only one 
of the identified representative compounds for each chemical group was used for the air 
stripping simulations. However, both vinyl chloride and tetrachloroethene were used to 
represent chlorinated ethenes in the tower simulations, because vinyl chloride .has a 
significantly higher Henry's Law constant and a lower potential discharge criteria than _ 
other chlorinated ethenes. Air stripping simulations were not run for organic acids and · 
ethers because of their low Henry's lilw constants. 
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Potential NPDES discharge criteria presented in Table 4-14 were used for design 
purposes in the air stripping simulations. A discharge criteria of 50 ug/L was assum~d 
for methyl ethyl ketone based on a review of relevant case studies. 

Preliminary air stripping simulations were run varying the tower diameter, height and 

air /water ratios to determine the optimum design parameters for each of the target 
contaminants. The optimum tower diameter and height were selected based on 
achieving the specified effluent objectives, while minimizing the air /water ratio and 
maintaining an optimum pressure drop (i.e., energy requirements). An optimum 
pressure drop across the air stripping tower of 0.06 to 0.07 inches inches of water per foot 
of tower height was selected for tower diameter sizing. The following design 
assumptions were used in the preliminary air stripping simulations: 

the type of packing used was 1.5 inch p-flexrings 
groundwater temperature of 50 OF (minimum expected) 
an operating pressure of one atmosphere 

Based on the preliminary air stripping simulations, it was determined that methyl. ethyl 
ketone and 4-methylphenol would limit tower design. Ketones are not easily adsorbed 
by activated carbon, and would have a very high carbon usage rate. 4-methylphenol was 
found to be essentially unstrippable, but phenols are adsorbed well by activated carbon. 
Therefore, methyl ethyl ketone was chosen as the controlling contaminant for tower 

design. 

Methyl ethyl ketone has a relatively low Henry's Law constant, and is difficult to strip. 
To achieve the desired removal of methyl ethyl ketone at 50 OF, an air /water ratio in_ 

excess of 400:1 would be required. By increasing the influent water temperature to 
approximately- 80 OF, the desired removal efficiency can be achieved with an air /water 

ratio of 215:1. The selected air stripping tower design parameters, based on the removal 
of methyl ethyl ketone, for treatment of groundwater at the ACS Site are as follows: 



200 gpm flow rate 
· 215:1 air/water ratio 
80 op influent groundwater temperature 
a tower diameter of 7 feet 
total packing depth of 40 feet 
a pressure drop of 0.069 inches of water per foot of packing 

Final simulations· were run for the remaining contaminants using the design parameters 
specified above. Program output for the final simulations can be found at the end of this 
appendix. The results of the final simulations with the selected design parameters show 
that the assumed effluent objectives can be met for most of the chosen compounds at the 
concentrations used. 

The following presents the assumed influent and effluent objective concentrations used 
in the air stripping simulations, as well as the resulting effluent level from the air 
stripping simulation: 

Target Represented 
Compound Chemical Family 

Methyl ethyl ketone Ketones 
Benzene BEXT 
Chloroform Chlorinated Methanes 
Chloroethane Chlorinated Ethanes 
Tetrachloroethene Chlorinated Ethenes 
Vinyl Chloride Vinyl Chloride 
4-Methylphenol Phenols 
1,2-Dichlorobenzene Chlorinated Benzenes 
Napthalene PNAs 
Di-n-butylphthalate Phthalates 
PCBs PCBs 
bis (2~chloroethyl) ether Ethers 
Benzoic acid Organic acids · · 

Notes: 1. All concentrations in micrograms per liter (ugfL). 
2. NA. = discharge criteria not available. 

Groundwater Air Stripper · Effluent 
Influent Cone. Effluent Cone. Objective 

200,000 30 50 
50,000 0 5.0 

200 0 5.0 
3,200 0 5.0 

125 0 5.0 
75 0 2.0 

3,600 3,600 2,000 
300 . o· 75 
100 0 NA. 
•20 4.0 3.0 
2.0 0 0.5 

1,900 1,900 230,000 
2,000 2,000 NA. 
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Liquid phase activated carbon polishing was assumed for the air stripper effluent 
because the discharge criteria for phenols was not achieve.d by the air stripper 
simulation. Carbon adsorption isotherm data was used to predict activated carbon usage 
rates for each of the compounds that had non-zero concentrations predicted by the tower 
simulations. Activated carbon usage is not selective for sp·ecific compounds. Activated 
carbon usage rates were calculated. for the specific contaminants based on equations 
shown in "Carbon Adsorption Isotherms for Toxic Organics" (U.S. EPA, April 1980). 
The carbon usage rates were adjusted for natural organic matter found in groundwater 
by an empirical relation determined by activated carbon vendors. The isotherm 
parameters were taken from U.S. EPA (April 1980), the U.S. EPA WERL treatability 
database, and vendor information. For cost estimating purposes, the total activated 
carbon usage rate was assumed to be the sum of the individual usage rates. The 
activated carbon usage rate was estimated to be approximately 62,400 pounds per year. 

Based on the influent concentrations presented in Table 4-7, and the removal rates 
predicted by the simulation, approximately 25 pounds per hour of total VOCs would be 
transferred to the vapor phase. Treatment of the air stripper off-gases would be required 
based on IDEM VOC emission limits of 25 tons per year as discussed in Section 4.3.3. 
Thermal treatment of the air stripper off-gases was, therefore, assumed. Heat from the· 
thermal treatment process would be recovered and used to heat the influent 
groundwater to approximately 80 °F before entering the air stripping tower. 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Ketones DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
1. 21E-05 lb/ft. s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry·s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

Methyl Ethyl Ketone 
72.0 g/mol 

176 degrees F. 
0.0896 L/mol 

·o.oo7so 
3800 cal/mol 

1.09E-04 ft~2/a 
1.19E-08 ft~2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

· Flexirings 
Plastic 

1.50 inch 
39.9 fC2/ft-3 

33 dyne/em 
40.0 ft 

31 

4/8/1991 

1/2 

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010 

***** WAR2YN ENGINEERING INC. ***** 



*******ANALYSIS OF S T R I P P I N G T 0 W E R ******* 

PROJECT Ketones DATE 4/8/1991 

ENGINEER CWB PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
·Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 
5.20 gp:n/ft~2 
1118 gp:n/ft~2 

0.069 " H20/ft 
215.0 

2.4 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4 % 
14.9 ft~2/ft~3 

0.000442 ft/s 
0.066986 ft/s 
0.000277 ft/s 

0.0041 1/s 
10.1081 
3.9572 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

200.0 mg/L 
30.2 ugjL 

100.0 % 
12.47812 lb/ft~2.day 
2.44614 mgjft~2.ft-3 

2/2 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

* 
* 
* 
* # 

* 

* 

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010 

***** WAR2YN ENGINEERING INC. ***** 
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*******ANALYSIS OF S T R I P P I N G .T 0 W E R ******* 

PROJECI' BEXT DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry#s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

. . . 

Benzene 
78.1 g/mol 

176 degrees F . 
0.0960 L/mol 

0.23000 
3680 cal/mol 

1.05E-04 ft~2/s 
1.14E-08 ft~2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 
1.50 inch 
39.9 ftA2/ftA3 

33 dyne/em 
40.0 ft 

31 

4/8/1991 

1/2 

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010 

***** WAR2YN ENGINEERING INC. ***** 



******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJEcr BEXT DATE · 4/8/1991 

ENGINEER CWB PAGE 2/2 

WADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft-2.s 
0.183 lb/ft-2.s 

5.20 gpm/ft-2 
1118 gpm/ft-2 

0.069 " H20/ft 
215.0 

68.3 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft~2/ft~3 

0.000433 ft/s 
0.065308 ft/s 
0.000424 ft/s 

0.0063 1/s 
36.0526 

1.1095 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

50.0 mg/L 
0.0 ug/L 

100.0 % 
3.12000 lb/ft~2.day 

0.61163 mgjft~2.ft~3 

* # 
Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

* 
* '* 
* # 

* 

* 

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010 

***** WARZYN ENGINEERING INC. ***** 
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******* A N A L Y S I S OF S T R I P P I N G _T 0 WE R ******* 

PROJECT Chlorinated Methanes DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft-3 

0.0735 lb/ft-3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
-1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

Chloroform 
119.4 gjmol 

144 degrees F. 
0.0923 L/mol 

0.12000 
3436 cal/mol 

1. 03E-04 ft ~2/s 
1.17E-08 ft -2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 

1.50 inch 
39.9 ft~2/ft~3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R *******I 

PROJECT Chlorinated Methanes DATE 4/8/1991 

ENGINEER CWB PAGE 2/2 

WADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 

5.20 gpm/ft~2 
1118 gpm/ft -2 . 

0.069 " H20/ft 
215.0 
34.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4 % 
14.9 ft~2/ft-3 

0.000438 ft/s 
0.064397 ft/s 
0.000420 ft/s 
· 0.0063 1/s 
21.3933 

1.8697 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

200.0 ug/L 
0.0 ug/L 

100.0 % 
0.01248 lb/ft-2.day 

0.00245 mg/ft-2.ft-3 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

I 

* 
* 
* ~ 

** 

I· 

I 

* l 
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I 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Chlorinated Ethanes DATE 4/8/1991 

ENGINEER CWB PAGE 1/2 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3. 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~s Constant 
Enthalpy upon dissolution in water 
Molecular diffuaivity in air 
Molecular diffuaivity in water 

Chloroethane 
64.5 gjmol 

54 degrees F. 
0.0727 L/mol 

0.66000 
3800 cal/mol 

1.25E-04 ft~2/s 
1. 35E-08 ft ~2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

AIRSTRIP Ver. 1.1 (C) 1988 

Flexirings 
Plastic 
1.50 inch 
39.9 ft~2/ftA3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R *******' 

PROJECT Chlorinated Ethanes DATE 4/8/1991 

ENGINEER CWB PAGE 2/2 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric·air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft-2.s 
5.20 gpn/ft-2 
1118 gpn/ft ~2 

0.069 " H20/ft 
215.0 
198.1 

MASS TRANSFER P~ETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft~2/ft-3 

0.000470 ft/s 
0.073344 ft/s 
0.000467 ft/s 

0.0070 1/s 
24.6670 

1.6216 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

3.2 mg/L 
0.0 ug/L 

100.0 % 
0.19968 lb/ft-2.day 

0.03914 mgjft-2.ft-3 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

I 
I 
I 

* 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Chlorinated Ethenes DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ftA3 

0.0735 lb/ftA3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry#s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air· 
Molecular diffusivity in water 

Tetrachloroethylene 
165.8 gjmol 

250 degrees F. 
0.1280 L/mol 

0.59000 
3581 cal/mol 

8.52E-05 ftA2/s 
9.60E-09 ftA2/S 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size ·· 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 

1.50 inch 
39.9 ftA2/ftA3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Chlorinated Ethenes DATE 

ENGINEER CWB PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 
5.20 ~ft~2 
1118 gpm/ft~2 

0.069 " H20/ft 
215.0 
173.8 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft~2/ft~3 

0.000397 ft/s 
0.056749 ft/s 
0.000394 ft;s· 

0.0059 1/s 
20.3090 

1.9696 ft 

OONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

125.0 ug/L 
0.0 ug/L 

100.0 % 
0.00780 lb/ft~2.day 

0.00153 mg/ft~2_ft~3 

4/8/1991 

2/2 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

* 
* 
* 
* # 

* I . 

* 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Vinyl Chloride 

ENGINEER CWB 

DATE 

PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure · 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry#s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

Vinylchloride 
62.5 g/mol 

· 9 degrees F. 
0.0653 L/mol 

3.40000 
3800 cal/mol 

1.33E-04 ft~2/s 
1. 44E-08 ft~2/a 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 

1.50 inch 
39.9 ft~2/ft-3 

33 dyne/em 
40.0 ft 

31 
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*******ANALYSIS OF S T R I P P I N G T 0 W E· R ******* 

PROJECT Vinyl Chloride DATE 

ENGINEER CWB PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft-2.s 
0.183 lb/ft-2.s 
5.20 ~/ftA2 
1118 ~/ftA2 

0.069 " H20/ft . 
215.0 

1020.8 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 

. NTU 
HTU 

37.4% 
14.9 ft-2/ft-3 

0.000486 ft/s 
0.076417 ft/s 
0.000485 ft/s 

0.0072 1/s 
25.1499 

1.5905 ft 

Influent concentration 
Effluent concentration 
Fraction removed 

CONTAMINANT REMOVAL 

75.0 ugjL 

Mass of contaminant removed 
Concentration in airstream 

0.0 ugjL 
100.0 % 
. 0. 00468 lb/ft -2. day 
0.00092 mg/ftA2.ftA3 

4/8/1991 

2/2 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

* 
* 
* 
* # 

* 

* 
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******* A N A L Y S I S OF 

PROJECT Phenols 

ENGINEER CWB 

S T R I P P I N G T 0 W E R ******* 

DATE 

PAGE 

4/8/1991 

1/2 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
1. 21E-05 lb/ft. s 

72-dyne/cm 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

4-Cresol (4-Methylphenol) 
108.0 gjmol 

;396 degrees F. 
0.1045 L/mol 

0.00005 
3800 cal/mo 1 

9.24E-05 ft~2/s 
1. 08E-08 ft ~2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

AIRSTRIP Ver. 1.1 (C) 1988 

Flexirings 
Plastic · 

1.50 inch 
39.9 ft~2/ft~3 

33 dyne/em 
40.0 ft 

31 
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*******ANALYSIS OF S T R I P P I N G T 0 W E R ******* 

PROJECT Phenols DATE 

ENGINEER CWB PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water voltmetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 

5.20 gpn/ft~2 
1118 gpn/ft~2 

0.069 " H20/ft 
215.0 

0.0 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
. 14.9 ft~2/ft~3 

0.000422 ft/s 
0.059875 ft/s 
0.000004 ft/8 

0.0001 1/s 
0.0139 

***·**** ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Haas of contaminant removed 
Concentration in airstream 

3.6 mg/L 
3.6 mg/L 
1.4% 

0.00310 lb/ft~2.day 
0.00061 mg/ft~2.ft~3 

4/8/1991 

2/2 

* # 
Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

* 
* 
* 
* # 

* 

* 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Chlorinated Benzenes DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.a 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~ s Constant 
EnthalpY upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

a-Dichlorobenzene 
147.0 g/mol 

358 degrees F. 
0.1378 L/mol 

0.08000 
3800 cal/mol 

8.11E-05 ft~2/a 
9.18E-09 ft~2/a 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth ' 
Air friction factor 

Flexirings 
Plastic 

1.50 inch 
39.9 ft-2/ft-3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Chlorinated Benzenes DATE 4/8/1991 

ENGINEER (J>ffi PAGE 2/2 

WADING RATES 

Water mass loading rate 
Air mass loading-rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft-2.s 
0.183 lb/ft-2.s 

5.20 ~/ft-2 
1118 ~/ft-2 

0.069 " H20/ft 
215.0 

24.0 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft-2/ft-3 

0.000388 ft/s 
0.054881 ft/s 
0.000365 ft/s 

0.0055 1/s 
18.8434 
2.1228 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

300.0 ug/L 
0.0 ugjL 

100.0 % 
0.01872 lb/ft-2.day 

. 0. 00367 mg/ft -2. ft-3 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

* 
* 
* 
* # 

* 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Polynuclear Aromatics DATE 4/8/1991 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity pf air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft~3 
5.80E-04 lb/ft.s 
L21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~ s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

Napthalene 
128.2 gjmol 

424 degrees F. 
0.1476 L/mol 

0.04900 
3800 cal/mol 

7.84E-05 ft~2/s 
8.81E-09 ft~2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 
1.50 inch 
39.9 ft~2/ft~3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Polynuclear Aromatics DATE 4/8/1991 

ENGINEER CWB PAGE 

WADING RATES 

Water mass loading rate 
Air maaa loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 
5.20 gpn/ft~2 
1118 gpm/ft~2 

0.069 " H20/ft 
215.0 

14.7 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft~2/ft~3 

0.000380 ft/s 
0.053665 ft/s 
0.000345 ft/s 

0.0051 1/s 
17.3258 
2.3087 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

100.0 ugjL 
0.0 ugjL 

100.0 % 
0.00624 lb/ft~2.day 

0.00122 mg/ft~2.ft~3 

2/2 

* EXpressed per unit of stripping tower cross-sectional area 
# EXpressed per unit of tower length 

* 
* 
* 
* # 

* 

* 
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*******ANALYSIS OF S T R I P P I N G T 0 W E R ******* 

PROJECI' Phthalates DATE 

ENGINEER CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft-3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Hen.ry~s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

Di~n-butylphthalate 

391.0 gjmol 
446 degrees F. 

0.3736 L/mol 
0.00300 

3800 cal/mol 
4.86E-05 ft-2/s 
5.05E-09 ft-2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 

. Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 

1.50 inch 
. 39.9 ft-2/ft-3 

33 dyne/em 
40.0 ft 

31 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ******* 

PROJECT Phthalates 

ENGINEER CWB 

DATE 

PAGE 

4/8/1991 

2/2 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pr.~ssure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft~2.s 

5.20 gpn/ft-2 
1118 ~/ft-2 

0.069 " H20/ft 
215.0 . 

0.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4 % 
14.9 ft-2/ft~3 

0.000288 ft/s 
0.039023 ft/s 
0.000104 ft/s 

0.0016 1/s 
1.6790 

23.8233 ft 

Influent concentration 
Effluent concentration 
Fraction removed 

CX>NTAMINANT REMOVAL 

20.0 ug/L 
4.0 ug/L 

80.2 % 
Mass of contaminant removed 
Concentration in airstream 

0.00100 lb/ft-2.day 
0.00020 mgjft-2.ft-3 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

* 
* 
* 
* # 

* 

*. 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W E R ****~~* 

PROJECT Polychlorobiphenyls (PCBs) DATE 

ENGINEER : CWB PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

80.0 degrees F. 
62.2 lb/ft~3 

0.0735 lb/ft-3 
5.80E-04 lb/ft.s 
1.21E-05 lb/ft.s 

72 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry~s Constant 
Enthalpy upon dissolution in water 
Molecular diffusivity in air 
Molecular diffusivity in water 

PCBs (Aroclor 1242) 
266.0 g/mol 

662 degrees F. 
0.2482 L/mol 

0.02300 
3800 cal/mol 

5.67E-05 ft-2/s 
6.45E-09 ft-2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Flexirings 
Plastic 
1.50 inch 
39.9 ft-2/ft-3 

33 dyne/em 
40.0 ft 

31 

4/8/1991 
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******* A N A L Y S I S OF S T R I P P I N G T 0 W. E R ******* 

PROJECT Polychlorobiphenyls (PCBs) DATE 

ENGINEER CWB PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

0.7 lb/ft~2.s 
0.183 lb/ft-2.s 
5.20 ~/ft-2 
1118 ~/ft-2 

0.069 " H20/ft 
215.0 

6.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

37.4% 
14.9 ft-2/ft-3 

0.000326 ft/s 
0.043253 ft/s 
0.000264 ft/s 

0.0039 1/s 
13.6075 
2.9396 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

2.0 ug/L 
0.0 ug/L 

100.0 % 
0.00012 lb/ft-2.day 

0.00002 mgjft-2.ft-3 

* Expressed per unit of stripping tower cross-sectional area 
# Expressed per unit of tower length 

4./8/1991 
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